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To Introduce topic, ''Private Sector 
end GovernMent Roles In Renewable 
Resource Develop»ent" 



The Jewalca Forest Industriss Develop- 
■ent Conpenyi A Unique Progiraai for 
Inprovlng e Developing Country*e 
Tiaber Production 

Sustalneble Rftsourca Exploltetlon 
and Multinational Behevlor 



An Eveluetlon of Equity end Non- 
Equity Org. Arrengeaents Used by 
U.S. Vood-Bfceed Flrss In Their 
Foreign Operatlone 

Inf raetructure Issues In Privsts 
Sector Financing of Renewable Energy 
Technology and Fuels In the Third 
World 

Deve lopnent of en Internetlonel 
Cooperative for the Consarvetlon of 
Threetened Conlferoue Species In 
Central A»er1ca and Mexico 
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THURSDAY/ SEPTEMBER 5TH 



Im Name & Affiliation 

7:25 ROBERT E. ROTH 

School of Natural Resources 
The Ohio State University 

7:30 GERARDO BUDOWSKi 

Centre da Ag. Tropical pera 
Investlgeclon y Ensenanze 



Title 

To Introduce Dr. Budowski 



To be Announced 



FRIDAY/ September 6th 
8:00 Rodger Mitchell 

Professor 

Zoology Dept. 

Ths Ohio State University 

8:05 Robert E. Roth 

School of Natural Resourcas 
The Ohio Steta University 

8:50 Robert E. Roth 

School of Natural Resouttsas 
The Ohio State University 

8:55 David M. Ostermeier 

Assoc. Professor 

Edward Buckner 

Dept. of rorestryv Wildlife & 

Fisheries 
University of Tennessee 

9:10 Jo Ellen Force 

Asst. Professor 

Dept. of Forest Resources 

University of Idaho 

9:25 D. RICHARD SMITH 

PrDf. of General Studies & 

Aseoc. Dir. 
Intl Prograns In Agriculture 
Purdue University 

9 -AO Robert C. Salazar 

Dept. of Anthropology 
The Ohio State University 

9:55 David D. Gow 

Developaent AlternatlvaSf Inc. 
Madlsonf WI 



To Introduce Dr. Roth 



Envlronnental Henageciant Educations 
A Model for Sustelnabla Resourcas 
DevelopMent 

To Introduce toplCf "Identifying 
Strategies for Reneweble Resource 
H&nageiRant In the Public Sector" 

Trelning and Institutional Building - 
A Key to Natural Resource Developmant 



Coaraunlty Pert Iclpetlon Training 
for Extension Foresters In Indie 



Wooen Still Denied Accessi An Inst1~ 
tutlonel Challenge to Suetelneble 
Developnent In the Third World 



lap lement 1 ng Agroforestry In a 
Philippine VI I lege 



Sustainable Davelopaient of Freglle 
Lands: Differing Agendas In the West 
African Sahal 
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FRIDAY/ September 6th 

IiM£ Name & Affiliation 

10:10 Keshab m. Shakya 

Grad. Rsaearch Asalatant 
School of Forsstry & Wildlife 

Sclanoas 
VPI & State University 

10:25 James Barborak 

Cantro Agrcnowico Tropical De 
Invaatlgaclon Y Enaenanza 

lOj^O Gabriel Tucker 

6rad. Research Asst. 
Cornell University 

10:55 BREAK 

11:05 Terry J. Logan 

Professoi* AgronoRy & OAIDC 

Dept. of AgroAoay 

The Ohio State Uril varsity 

11:10 W. Gerald Matlock 

Profa of Ag. Engineering & 
Director of Agriculture 
Orn'^le Center 
The University of Arlzone 

11:25 AJITH H. PeRERA 

School of Forest Resources 
Penn Stete University 

11:40 Robin Gottfried 

Aaet^a Professor 

Dept. of Econoalcs 

The University of the South 

11:55 Thomas B. Fricke 

Technlcel Coneuntent 
Approprlete Tech. Intl. 

12:10 Sharda R. Gupta 

Rudar In Botany 

V.K. Asthana 
S.K. Rout 

Botany Dapt. 

Kurukahatra Unlvaralty, India 

12:25 Terr J. L06AN 

Prafaaaor Agronoay & OAfCC 
Tha Ohio Stata Unlvarslty 
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Title 

A Land-'Use Allocation Model for 
Developaent of Natural Resourcss 
In Nepaleos Kills 



lap lamenting the World Conservation 
Strategyi Success Stories fro* Central 
Asarica and ColcMbIa 

Agro forestry Extenalon for tha 
Individual Subsistence Faniari A 
Strategy for Sahalien Reforestation 



To Introduce the topiCf '^Weter 
Reeource Kanageaant" 



Application of Water Manegenent 
Options In Arid Lands Agricultural 
Developnant 



Developing e Self Sustained Forest 
Cover In the Mahavell Catchiient of Sri 
Lankai ProblsMa and So«a Solutions 

Troplcel Storae end the Problem 
of Erosion end Sedlaentetlon In 
Puerto Rico 

Rainwater Collection end Storege 
Technology Diseealnatlcn In North- 
aeatem Thailand 

We t e rshe d Manag ament f o r In tag re ted 
Development of Homi Hills In North-* 
Eaat Heryene 



A Tvo^CoMpartaant Caitant BLock 
Tank for Field Haaeu resent of Runoff 
9 and Erosion 

17 



FRIDAY/ SEPTEMBER 6TH 

ImL Name & Affiliation 
12:^0 Scot E. Smith 

Asst. Professor 

Dept. of Civil Engineering 

The Ohio State University 

12:55 LUNCH 
1:25 Douglas Southgate 

The Ohio State University 

1:30 Lawrence Hamilton 

€ast-*Weet Cantor 
HonoLuLur Hawaii 



T i t l e 

Effect of Sub Saharan Drought on Water 
Resource Hanegament In ^ypt 



To Introduce Dr. Hani Lton 



What are the Soil and Water Benefits 
of Planting Trees in Developing 
Country Watersheds? 
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SOCIAL ?^DRESTRY AND SUSTAINABLE DEVELOPMENT 



Kane GregerBenr CoLLege of Foreetryr Unlvr of Mlnneeoter St. PeuLr MN 
Steve McSeugheyr Inter-Aroericen Development Benkr Weehlngtony O.C. 



SocIqL forestry is e term which refers to eLL 
ectivlties involving trees end forests undertaken by 
and for rural people — farmerSf the lendlessy com- 
munities. By its very neturof socio I forestry tends 
to be integrated with other lend uses. While ver~ 
icus forms heve been practiced for thousands of 
years by rural people ell over the wnrldr socio I 
forestry has only caught on es e development concept 
in the internetionel development community during 
the pest 15 yeers or so. 

If properly guided and supportedy sociel fores- 
try cen have a critical role to play in ellevieting 
two widespreed end repidly mounting problems in the 
developing worldi i] food crises due to declining 
agricultural productivity caused in pert by poor 
lend use prectices and deforestationy which lead to 
erosion end declining weter availebility in criticel 
timeSf end ii) energy crises in many rural erees 
which in most ceses ere caused by fuelwood short- 
eges. United Nations agencies estimate thet at 
present about 1DD million persons experience hunger 
end cold because of ^^uelwood shortages and other one 
billion persons experience some constreints on fuel- 
(lood eveilebility end face severe fuel crises in the 
next decades. 

There ere meny successful social forestry pro- 
grams in the Third World. Howevery they do not 
affect or involve meny femilies reletive to the 
total number effected by the crises end needs being 
addressed. Thusy given the mege dimensions of the 
needsy these projects only represent a very small 
first step towerd solving the problems. Yet it is 
an important step if we can learn from the current 
projects how to develop systems thet are technicel- 
lyy scciellyy culturally and economically accepteble 
Bud cen be eesily diffused and duplicated on a very 
large scale. 

Based on review of pest project experience 9 
five factors stand out as major prarequisites for 
significant expansion of sustainable land use sys- 
tems incorporating social foreetry elemonts. The 



five prerequisites ere es follows: 

1) Technologies developed end used roust 
be simple end have high probabili- 
ties of successful implementetion 
under varying envi ronmentel condi- 
tions end levels of skill in appli- 
cation. 

ii) Per unit costs should be low so 
large numbers cen be reechad or 
affected by limited end relatively 
fixed resources aveileble through 
eid chennels. 

iii) Programs and projects ihould take a 
holistic or systems approach to 
social forestry and rural develop- 
ment which considers the interaction 
of ell lend uses and specifically 
Integration of agriculture and 
forestry elements. 

iv) Programs must have effective and 
widespreed local participeti ony 
including that of women who often 
have the major role to play in tree 
releted ectivity — fuelwood collec- 
tion y tree planting and tandingy 
gathering of fruits and nutSy end so 
forth* 

v) Finellyy projecte must be supporteo 
edequately by government resources 
end institutional structurea and 
administrative mechanisasy including 
nongovarnMental ones. This factor 
is related to the critical isaue of 
absorptive capacity for investment 
and the questions of appropriate 
financing machanisms end inoentives 
end eupport for rasearchy extension 
and training. 
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The paper dlecueeee these requirements and 
eunmarlzes the types of actions which have been and 
couLd be taken In different situations tQ taaat 
them. 

The Lower the per unit cost of IropLementetlon 
l6f the Larger the popuLatlon and area are that cau 
be reached with raLatlveLy Limited aid reaources. 
SlmlLarLyr the sImpLer and mora adaptabLa a sociaL 
forestry systen Isr the more LIkeLy that It wILL ba 
diffusedr adapted and adopted in a wider area and 
by a wider cross section of po^uLatlonr IncLudIng 
the very poor. 

The most widespread sustalnabLe form of soclaL 
forestry Integrated with egrlcuLtura Is shifting 
cuLtlvatloni which has been practiced succtssfuLLy 
for thousands of years. An estimated 250 mILLIcn 
parsons stILL practice this form of agroforastry. 
Howevarf popuLatlon praeeuras on the Land are such 
that this form of Land use Is no Longer sustalnabLe 
In an Increasing number of countries or regions* 
ALtsrnatlve systems are needed which can Incraaca 
Land productivity on a sustalnabLe basis. That Is 
what the current agroforastry work Is aLL about. 
Quite beyond agroforastry Is the need to better 
understand the energy reLatlonshlps InvoLvad In 



LoceL rural communities. Evidence from some 
studies suggests that many agricuLturaL communities 
depend on the forest for energy far beyond the 
narrow confines of fueLwood. 

It is cLsarLy evident from past project exper- 
ience that earLy and continued LocaL participation 
is a key to success in sociaL forestry programs. 
LocaL participation is achieved through Involvement 
of LocaL people in the initial design of programa. 
It la alao essential that projacta be designed to 
respond to the actjal incentive structures of local 
paoplei not merely those which might seem relevant 
to expatriate taohnicians and other outsiders. 
Finallyi tha abaorptive capacity of raalistically 
assessed and considered in design and implementa- 
tion. Too much too soon can spall disaster. 

Tha final ingradiant diacussad is government 
support and tha naad for davalopmant of appropriate 
institutfonal maohanisms. Conaideration is given 
to the form and continuity of eupporti including 
use of non-governmental organizations and dasirabla 
levels of government involvamanti and to the neture 
of the inetitutional machanismo needed in such 
orees os resaarchi extension and training and 
Logistical support. 
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FACTORS AFFECTING I!«)IVIDUA1.*S RESOURCE USE DECISIONS 



LEGAL, INSTITUTIONAL AND SOCIAL irff=LUENCES ON THIRD WORLD PROGRAMS 
FDR REFORESTATION OF DEFOLIATED LAND 



WULIam C. SlegeLr Project Leeder, USDA Forest Service, 10210 P.S.B., 701 Loyola Ave., New Or Leans, LA 
70113 

Richard W. GuLdin, Aeeaeernant Coordinator, Reeourcee Planning Act Staff, USDA Forest Service, Washington, 
D.C. 



The traditional emphasis of third world fores** 
try has centered on large-scale development and 
exploitation of forest resources. Until quite 
recently, most forestry legislation in developing 
countries was adopted within thia content without 
adequately addressing reforestation. As problems 
with such an approach became apparent during the 
last decade, many third world nations reacted by 
passing regulatory laws that stress reforestationp 
forest protection, and control of trespass and 
cutting practicea. Theae attempts have in many 
instances, however, been less than successful ^n 
coping with the 1 ssue of defoliationa The reasons 
are essentially three-fold: (1) the newer statutes 
have largely Ignored the economic and ecological 
benefits of afforestation to local communities, (2] 



their enectment end enforcement have lacked in- 
volvement by the local people, and (3) many contain 
clauses that conflict with both established custom 
and statutory law pertaining to traditional — and 
sometimes cheotic — land tenure patterns. On the 
other hand, there have been some auccesa atoriae. 
In Asia, particularly, the importance of institu- 
tional and social factors has somatimaa been recog- 
nized and these elements maldtd into the lagiala- 
tive approach. This paper anelysea the inatitu- 
tional - lagislativa - social interactions aaeocla- 
ted with third world programs for reforestation of 
defoliated land, concludes that in aany inatancee 
new epprceches are needed, and presents recommenda- 
tions for change. 



SOME IHPLICATIDNS OF SOCIAL STRATIFICATION AND MULTIPLE ENTERPRISES 
FOR DEVELOPING SUSTAINABLE HIUSIDE PARKS FOR SHALL PRODUCERS 



Jill M. Balsky, Department of Rural Sociology, Cornell University, Ithace, New York 14853 



Sociel stretification and multiple enterprises 
cherecterizo the livelihood atrategias of many 
smallfarm households, yet how they affect research 
and development to promote suetainable hillside 
farming ayatema are not ganarally known. One yeer 
of field reaaarch in the village of K^rila, Cenfrel 
Layta, Philipplnaa revealed thet there are important 
differencee acroaa social strata in how and why 
lowlanders farm hilly, public forest land. Thia 
variation reflects differential household access to 



on and off-farm aeming opportunities in the low- 
lends and results in different prloritistt and 
resource allocation strategies emong femers with 
respect to hillside faming. 

Housaholda that are lease salf-aufflclent in 
the produccion of lowleiid wet rica (i.a. thay 
produce none or Use than half of thair annual rica 
staple), tend to intensively cuUivata hillalde 
farms primarily with annual food crops, spsclfi* 
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caLLy corn and sweet potato. Low stratum hlLLeide 
famere ettpliaeize fcod crop production because they 
do not have access to other fanaLand and as a re- 
suLtf imjst rely on seesoneL rrage Labor and forest 
product colLacting for incoma to purchase food. 
EnvlronnenteL degredation In Low stratum hlLLside 
farms has Led to agriculturaL intensificetion in en 
effort to compensate for reduced product1v1t^<r which 
In turny has rasuLted in increased L^bor demands for 
both maLe and femaLa househoLd neoibers. Efforts to 
improve the sustainabi Lity and agricuLturaL produc- 
tivity of Low stratum hiLLside farma must appreciate 
the Labor shortgages and other resource constraints 
faced by these farmers. Most importantLyy they must 
understand that food crop production is their high- 
est priority. 

In contrast r househoLds that are more seLf- 
sufficient in rice production (I.e. they produce 
over haLf of their annuaL rice stapLe] cuLtivate 
hiLLside fardts Less intensiveLy and ara more LikaLy 
to pLant perenniaL cash crops of abaca [ Muse 
Te^^ti Lis L.) end fruit trwes. Fenners in this 
stratum have hiLLside ferms to obtain suppLementery 



foodr fodder and cosh for the purpose of stretching 
rice suppLies between hervestSy feeding Livestock 
and purchasing househoLd conunodities and chemicaL 
inputs required for wet rice production. Programs 
to improve hiLLside farms of this stratum wouLd be 
faciLitated by farmers* access to non-househoLd 
Labor and a more steady food suppLy. Mixed food 
and tree crop systems wouLd LikaLy be accaptabLe to 
this strati;;). However^ any hiLLside farm interven- 
tion efforte among higher stratum houeehoLde wouLd 
have to be coordinated with farmers' other economic 
activities^ especlaLLy wet rioe production. 

ImpLications of strata-specific differences 
end muLtiple enterpriee strategies ara discussed 
for c^esigning appropriate agroforestry systems in 
terms of cropsy Labor intensity and coordination 
with maLe and famaLe farmers' other Live Li hood 
Bctivitias. In additiony the importance of viewing 
non-foresty LowLand dweLLing househoLds aa forest 
resource users ie amphesizedy as ara the dynamics 
of LowLend — upLend interaction. Some conceptuaL 
and mathodoLogicaL issues for differentiating 
smaLLfarm producers are discussed as weLL. 



LAND USE INTENSIFICATION IN PHILIPPINE UPLANDS: 
EFFHJTS ON VEGETATIVE COVER, SOIL FERTILITY AND EROSION 



Stephen F. Sieberty Department of NaturaL Rasourcesy CorneLL Universityy Ithacsy N.Y. 14853 



The use of pub Lie forest reserves by Lend Lass 
LowLendsrs is widespread and increasing throughout 
the tropics* One yeer of fieLd research in centraL 
Leytey PhiLippines reveaLed that pubLic forost Lands 
provide an important source of subsistence food and 
income to many LowLand farmersy primariLy through 
forest product coLLecting and the cuLtivation of 
annuaL food [corn and swaat potato) and perenniaL 
cash (abaca and coconut) crops. 

AnaLysis of aeriaL photographsy pround mapping 
and farmer interviews indicated that both forest 
product coLLecting and hiLLside farming activitiae 
ara intensifying in the study area. The onvironmen- 
taL effects essociated with Land use intensification 
incLuda the Loaa of indigenous floray eLteretion of 



soiL nutrient end physicaL characteristics and soiL 
erosion. 

The unreguLated coLLecting of forest productSy 
specificaLLy rattan and timbery has dapLeted aLL 
maturey comnarcieLLy veLuabLa rattan in the water- 
shed and eLiminated comRerciaL hardwood species 
(e.g.y Dipterocarpaceaa and Pterocarpus Indlcue l 
from the Lower haLf of the waterehed. AnaLysis of 
sampLe pLots in hiLLside farms indicated that 
intansifiod agricuLturaL activities (e.g.y ahort- 
ened swidden feLLow cycLes) has aLso rasuLted in 
the expansion of a dapauperatey exotlcy xarsphyticy 
weedy fLora dominated by Irooerata cvcLlndrIca , 
Saccharum spontaneuro and various Compos i tea. 
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AneLyels of soil eeropLee collected from hill- 
side feme over the couree of one year Indlceted 
thet contlnuoue cultivetlon of corn end eneet potato 
resulted In tha gradual depletion of baee nutrlente 
(1»e»r celclumr magneelun and evellable phoephorue] 
end organic mattery end Increesed eol I ecldlty. 
Howeveri the deta eleo suggested that eweet poteto 
monocropping mey eloM eol I degradation due to men- 
egement practlcee (1«e«y mounding end periodic 
bu'*y1ng of vines] f which raeemble mulchlngv end the 
malntenence of e complete ground cover. 

Soil erosion appeere to be the meet eerlcue 
conetraint to egrlculturel production In the re- 
eeerch erea. An everege of 3.4 cm of soil (approxi- 



mately 435 tone/ha) wee removed from hlllelda fern 
etudy plote during the firet elx monthe of cultiva- 
tion folloNing the cleering of falloN vegetation. 
Phyelcal evidence of eroelon 1e wideepraed through-* 
Qi't the region as 1e the formers* concern about the 
problem. 

Recommendtitlone for the developmok^t of eus- 
telneble and productive foreet uee and hillside 
ferroing Include: 1) cultlvetlon of comnarclal l> 
va luab le rattan (e.g.i Calamue caeelus and C. 
raerri 111 ] ■ 2] plenting of cover crops and mulching 
end 3) conetructlon of live contoure (uelr^ nitro- 
gen-fixing legumee] end drelnege ditches at elope- 
dependent Intervale. 



PERFORMANCE CLASSIFICATION OF SOILS: THE FARMERS' PERSPECTIVE— BEHAVIORAL 
IMPLICATIONS FOR POLICIES OF RFSOURCE UTILIZATION 



Steven E. Kreftr Agrlbuslneee Economlcer Southern IlUnole Unlvereityi Cerbondele 



PrUclee foetering rural development whether 
domsetic or internetional ere frequently lend baeed. 
They Implicitly Involve efforte to Influence fernr 
ars* land'tjee practlcee. Such poUclee ere ueuelly 
premleed on the rocommendatione of pedologletor 
egronomletOf agricultural economletor end other 
epeclellete In land uee. While rural development le 
naceeeoryt lano-based poMclee to echleve thie are 
commonly disputed or Ignored by the farmere affec- 
ted. This etudy reveale the Information farmere 
have about lend and the wey In which thie Inforae- 
tlon determines their landmee practlcae. In addl- 
tlonr farmere' end lend epoclelle.o* perceptlone of 
lend ere compered. The ef facte of dieegraemant on 
lend-baeedy rural-development policies era eval- 
uated, 

A reeearch framework ancompaeeing concepte of 
natural reeourceey economlcSf end cognitive psychol- 
ogy and anthropology le developed. Tha conceptual 
frameworkr within a phenoaeno logical context r le 
used to specify a qualitative itodel of faraar'a 
tand-usa daclelona. Tha nodal directe tha analyele 
of data end le ueed to Identify varlablee Influen- 
cing farmers' land-use declelone and to hypothesize 



relationships among these varlablee. Addltlonallyr 
the reeulte provide e baele for coopering raniare* 
end lend epeclallete' perceptions of land* 

The farmere* dietlnct Imagoe of agricultural 
land end the dleagraament between farmere and land 
epeclellete over thel r reepecttve perceptlone of 
lend heve Important ImpUcatlone for rural develop- 
ment. Firetr lend-beaedr rural-davalop»ant poll- 
dee premleed on perceptlone of land that diverge 
from thoee held by the affected farmere are doomed 
to be Ineffestuel. Secondr the formulation and 
Implementation of rural development policies should 
Include the partial pet Ion of the farmers. At t 
minlmumr efforts must be made to ascertain the 
farmere' Imagee of land. Thie knowledge should be 
used In deelgning policies and carrying them out. 
Thlrdf euetelned lend-baeed| rurel development must 
be predlceted on tha maintenance of land quality 
over time. Hencer attention uuet be given to 
factore affecting farmere* declelons to degrade or 
maintain their lend: tenurlal arrengementoi peet 
end projected lend uaeot end coet and banaflte of 
lend ranewel and malntenencs. 
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THE ECONOMICS OF BIOLOGICAL OIVERSITY: 
APOLOGETICS AND THEORY 



Richerd 6. Norgeerd, Aesoclete Professor of AgrlcuLtureL end Resource Economics^ University of CaLlfornlai 
Berkeley 



Economists heve responded to the current Inter- 
est In bloLoglceL diversity with a pLethore of 
apologetics. Species become extinct because thay 
ere common pool resources. Since no one cen. own and 
menage than over the long run without others enjoy- 
ing the galnsr all exploit them for Immodlete prof- 
Itf frequently to extinction. Or species become 
extinct because thay are public goods. All people 
can 'freely' enjoy the benef1^s of knowing a species 
exists or of the knowledge that night be gained 
through learning from Its blochamlcal and other 
ecological adeptetlons. Since none can be excluded 
from enjoying species existence or sharing In the 
knowledge that can be learnadi a price cennot be 
cherged and there Is no private Incentive to protpjt 
species. Species also become extinct beceusa their 
netural retes of Increase are less than the market 
rate of Interest. Both rational entrepreneurs and 
responsible public officials divest the spades 
and Invest where eernlngs are higher. Lastlyt 
extinction Is foreverr but economic decisions are 
necessarily made over limited tine horizons with 
Incomplete knowledge oT the future. The 'trouble' 
with Qxtlnctlon Is that It Is 1 rraverslbla. 

These ergunents ere apologetlcal rather than 
theoretical. They accept existing economic theory 
and the c.iventlons thet hava evolved around It. 
Existing theory assumes natural systens have separ- 
ate componants that can be owned. Exiscing theory 
assumes procescas are reversible. Existing theory 
sssunes Interest rates are generated In warkats 
where future ganaratlons with rights to property — 
Including species end anvlroncantal systans — 
bargain with currant generations. For questions 
where these etORlst1c-«achan1st1c and Intargenara- 
tlonel assumptions are aspaclelly falsat new prem- 
ises and theory should be developed. Insteedf 
acononlsts hove explained extinction! developed 
declelon Modola to optimize extinction^ and auggea* 
ted Inetl tutlonel nodi ficetlona to retlonalize 
extinction on the basis of somswhet axtendadi et 
besty Inepproprlete theory. If sustainable develop- 



ment end blologlcel diversity are social goalsi 
existing economic theoryy Itself patterned on the 
Newtonian view of the world es e mechlnof Is an 
Inepproprlete templete for economic thought end 
soclel prescription. 

An ecological-evolutionary world view provides 
en elternetlve template. In this viewf economic 
thought and soclel prescription are premised on the 
patterns of complex systens and Interactive change. 
A coevolutlonary vlawf emphasizing the evolutionary 
Intaroctlon between social and ecological systenSf 
Is eleborated In this papor« Thia view highlights 
how most of the pest seven millennia of duvelopnant 
since the origins of agricultural technuloglaa and 
social organization was a process of tcologlcel 
systen transformation and adaptive social ayaten 
response. Oevelopvant was a process of systafj 
coevolutlon. Cultural knowledge 'explained' peo- 
ple's reletlons to their environment and prescribed 
social organization. The coevolutlonary vantage 
provides e good perspective on how the atomlatlc- 
mechanlstlc world view fecUlteted technologies to 
exploit stock resources and rationalized bo^h the 
capltellst systen of Individual ovnarthip and 
markets end centrellzad social organization and 
buraeucratic authority. With davelopnent aucoesa- 
fully fad by stock resources end our collective 
understendlng of systems functlonelly reduced to 
the formalities of nechanlcsf systens begen to 
breakdown and species to disappeer. 

Convtf^tlonal acononlsts as well ea prectlcal 
people with sone of the reins of puw9r night object 
that coavolutlonery theory doaan't answer their 
questions. And this Is trjsi for world views and 
evidencef queetlons end ariSwarst and aoclal organi- 
zation and possible resprnses era all bundled. The 
Increasing social diosatlafactlon atanning fron the 
Incongruities between expectetlons generated by 
currant world views end outcomes In realltyi how- 
ever^ provides hope for a new templete and an 
elternetlve bundling. 
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RESOURCE CONSERVATION AND ECONOMIC CiVELOPMENT 



FfCLt OF THE EXTERNAL DEBT IN NATURAL RESOURCES EXPLOITATION 
IN UTIN AMERICA 



Dietmer W. R0869 Profeseor of Forestry EconoroicB, University of Minnesotar 110 Green HaLLr St. PsuL, MN 
55108 



Incraesing popuLdtion pressures heve been 
mentioned roost frequently es e mejor ceuse of defor- 
estation of steop hiLLsides end tropiceL reinforests 
in developing countries of the worLd. This peper 
dxenines the Impect of tha external debt of develop- 
ing countries in Latin Ajserica on natural resource 
decisions end exploitation. Tha role of the exter- 
nel debt end the need for export earnings as major 



factors in resource exploitetion ere v' I. jbtrated 
for severel controversial development projects in 
Latin Americe. The burden that huge external debts 
ere piecing on developing countries must be reduced 
to eeso presaureo for exploitation of natural 
resources that could have long-term detrimental 
consequences not only for tha developing countries 
but developed countries as well. 



ENVIRONMEffTAL QUALITY AND INTERNATIONAL DEVELOPMErfT; 
REMOVING THE BLINDERS 



John E. Cerrolly Profeosor of Envi ronmentel Conservetionf University of Hem Hempshire 



Western industrialized society nonaaUy virfis 
environmental pollution/environmeittal quality p.ob- 
leros as one of meny different end sepereble types of 
problems afflicting developing sociatieSf and of 
less affordable concern than seemingly mora immedi- 
ate p.^oblems of starvetiony food productiony dis- 
aasey and societal instability. Yety environmental 
problem^y in both urben industrielized and rural 
non-industrialized arses of tha developing Korldy 
rated as among the most serious of environnantel 
problems feeing human societyy crnnot realistically 
be separated from problems of hunger and healthy 
disease and povertyy nor sven of social instability 
with Nh^ch they era closely interdependent. Envi- 
ronmental challengae are also fundamentally intar- 
depandant. Environmental challenges era also fund- 
amentally interdependent wi'.h increased industriel- 
izationy food and fibre production and economic and 
social planningy end cen only be resolved with 
these interdependent contex^^. 



In the broader context y problems of environ- 
mental quelityy environmental healthy end environ- 
mentel plenning can only be successfully approached 
from e knowledge of tha anthropological and social 
context in which they exist. As there is interde- 
pendence between environmental and other major 
social concerns in these societies endy es welly 
Interdependence between environment and tha chal* 
lenges of productiony so also there is interdepan- 
dence between successful resolution of environmen- 
tal problems end the linkege of thet resolution to 
the sociocultural reality of the society in ques-* 
tion. 

Western industriel societyy and Aicerican 
society in particulary hes difficulty in evoiding 
neat but fatally artificial unraelistic aeparatione 
and divisions of problems and peoples. Unless 
"blinders" presently in piece ere removsdy unless 
cond 1 1 1 oned mi ndsets towe rd the wo rid end towa rd 
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other peoples' conception of life are removed r 
developmentf sustainable or otherwisey Is doo»'^ to 
fellura. 



ECONOMIC OEVELOPMEKT AND OEKANOS 
ON AGRICULTURAL RESOURCES 



Norman Rask» Oept. of Agricultural EcoMmlcs end Riiral Soc1olooy» The Ohio State University^, 21S0 Fyffe 
Roedr Colunbusp Ohio 43210 

Saeed Nabaee-Tabrlzr Dept. of Agrlculturel Econoralcs end R^jral Soclologyt Tha Ohio Stata Unlversltyy 2120 
Fyffe Roadf ColumbuSf Ohio 43210 



Economic developnent (per capita Increeso In 
Income) and population growth are two principal 
factors Influencing a nation's needs for food end 
fiberf and hence the intensity of demand on Its 
agricultural resources. As development proceedsy 
per capita Income growsy and with higher Incomes 
Individuals demand more food In the form of Improved 
diets such as milky meaty wheaty ate. In facty 
several FAO studies have shown that at early and mid 
stages of developmenty per capita consumption of 
animal protein always grows with rising 6NP. Since 
Livestock products are lass efficient convartors of 
L»es1c grain concentratesy an Incraese In consumption 
of these products may double or triple the damcnd on 
a country's basic crop agriculture. Furthermorey 
avjnts ^n the world food economy over tha past 
decade (e.g.y steady rise In per capita food con* 
sumption In leedlng food«-def1c1ty developing coun- 
tries SKch as South Korea) have reflected tha 
Impects of economic development on demand for food. 

Understanding the dynamics of the linkage 
between econoi^lc development end food consumption 



pettarns would have important InpUcatlona for the 
long-term utilization of cropland resources and 
agricultural trade In both developing and developed 
nations. Tha general objective of this paper Is to 
Investigate the impacts of economic development on 
food demand over the pest thrae dacedes for a 
selected group of developing and developed coun- 
tries In the Southeest Aalty the Middle Easty 
Afrlcar Europey and North and South America. 

The specific objectives are to enalyze trends 
In per capita GNPy food consumptlony food produc- 
tlony end populetlon growth In those countries. 
Furthermorey the chenges In ra^lo of food consump- 
tion to production will be used to measure the 
chengee In those nation's dependency on their 
domestic agricultural resources and/or foreign food 
Imports over the pest two or three decades. 

Oate sources Include FAO Food Balance sheets 
und the World Bank's deta on 6NP end populetlon 
which ere evelleble for the past twantyflve years. 



THE CARIBBEAN BASIN INHIATIVE: 
WHAT DOES IT MEAN FOR FORESTRY? 



Dr. Jan 6. Laarnany Assoclete Professary School of Forest Resourcesy North Carolina State Unlversltyy 
Raleigh. 
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Dr. John Kuanchf Jr.f Visiting Assoclete ProfessoPf School of Forest hesourcesr North CeroLlne dtete Univer- 
sity esslgnod es Forest Enterprise Coordlnetor with the Forest Service's Forestry Support Progrenif 
Washlngtonr D.C. 



By providing duty-frsa eccess end loarkdtlng 
esslstance for regional exports to U.S. markets and 
by encouraging U.S. firms In Joint venturesf subcon- 
trectlngr licensing and other offshore operationa In 
the reglony tha Cerlbbean Baain Initiative [CBI] 
provldea opportunities for both Caribbean wooo 
products and producera and U.S. firms. Progrsms by 
both the U.S. Department of Conmarca and tha U.S. 
Department of Agriculture Include marketing assis- 
tance to buyers end sellers of wood products^ es 
well as other products. The Agency for Intarnetlon- 
a I Development has many projects benefiting Indus- 
tries In the region but none specif Icelly directed 
et the wood products fInAS sndy although wood prod- 
ucta producers are not precluded from moat private 
enterprise development projectsy none are known to 
be participating. 

A telephone survey of US wood products Indus- 
t.^y trade aaaocletlons showed they were awere of 
the CBI but had no ectlvltlee In conjunction with 



It. Furtharmorsy none of the essocletlons were 
ewsre of any of their membera Initiating or expan- 
ding ectlvltles In the Caribbean region. A almllar 
aurvey of advertlaers In the CBI Business Bulletin 
revealed much Intereat in tha buying and aalUng 
opportunitlaa advertised but not much business 
actually consummated. Several stories ware found 
of failures of regional producera to be eble to 
produce products of edequste quality or for tha 
right markets or to rn^ke timely dalivarlea. 

If the wood products Industry can be said to 
be typical of small Industries In the Caribbean 
Baalny tariff raductlony general workshops on 
exporting and development projects aimed at InocS- 
try In general may be Inaufflclent to atlmulate 
much export ectlvlty. Tha financlngy technical 
production and marketing knowledge needs of an 
Industry may be too specific for effective assis- 
tance to be randared by anything other than an 
Industry-focused and product-apecif 1c program* 



NATURAL RESOURCE IMPLICATIONS ASSOCIATED WHH 
AGRICULTURAL DEVELOPMENT UNDER THE 
CARIBBEAN BASIN INITIATIVE 



Matthew Normany Greduate Research AssocletSy Depertment of Agriculture I Economics end Rurel Socio logyy The 
Ohio Stete Unlversltyy Columbusy Ohio 



The Cerlbbeen Bssin Initiative ^the Cerlbbean 
Basin Economic Recovery Act} was algned Into law on 
Auguat 5y 1883. Tha purpoae of thia legislation wes 
to promote economic development In the Caribbean 
Baalny In party by granting duty-free atatua tj e 
wide range of Importa originating In tha region. Of 
particular Importance to tha nations of the Carib- 
bean Basin are agricultural product jy most of which 
(except for sugary beefy and processed tuna) ere 
'^.overed by duty-free provisions of tha CBI. 

To tha presenty there haa been little rigorous 
study regarding the "market windows*^ for Caribbean 



Besin egrlcultural products In the United Statas' 
marketsy and for tha potential Impacts on tha 
natural resources of these countries from agrlcul- 
turel development. This peper defines tha condi- 
tions necessary for the succossful penetration 
by Caribbean Basin agricultural exports of U.S. 
marketa and auggasts acme laauea regerding the 
netural resource Implications of this agricultural 
development that may occur under the CBI. 

The concept of market windows was eleborated 
by Colette end Well In 1878 to esslst Florida 
formera In choosing among alternative crops weret 
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tha actual yield end production potentlale of crope 
In a given region; the prices received for the 
crops In the Rarkete and the coots of producing and 
markatlng those crops; andy the effects on prices 
of Increesed quantities of those crops moving 
through the narkets. The (saIn emphasis of market 
windows theov Is the net return position of produc- 
ers after all these variables are eccounted for. 

This study expands the work of Colatte and 
Wall to the Caribbean Basin countries by Integrating 
a nultl'-iiarket diBenelonv aa well ee the affects of 
the CBI Into the analysis of narket windows. The 
duty-free provlelon of the CBI have great potential 
for granting a cost advantage to Caribbean Basin 
Producers over their nearest rlvaly Kexlcoy In the 
fora of allnlnatlng the tariffs for their exports 
(which Mexico Is Ineligible for) entering the U.S.. 
Moreovarr the Caribbean Basin countries enjoy an 
advantage over Mexico In transportation costs where- 
in tha latter generally ships fresh fruits and 
vagateblea to U.S. narkets via truck whereas the 
forsiar ehlps primarily by waterv for the most part a 
cheaper per-unit node of trensportstlon. 

Given the relative comparative advantage of the 
Caribbean Basin natlonav It Is most likely that much 
of tha expansion of agricultural production will be 
In land Intensive crops. The question then arlseot 
If the Caribbean Baain nations are succasaful In 
their attempt to expend their agricultural produc- 
tion end penetrate U.S. markete under the CBIt 



what does this augur for the natural resource uases 
of these countries? 

A close perallel to this situetlon Is whet 
occurred In some Caribbean Basin countries during 
the 1860*8 when world cotton prices Increased. In 
response to these higher pricesv lower value crops 
such es corn end beens were disploced from the 
lower valley ereea to marglnel production areas 
such aa tha valley slopes which were more vulnera- 
ble to erosion. In arSdltlony cotton producers 
engeged In overly Inteneive use of psstlcldea and 
fertilizers csueing runoff problemev end engeged In 
hiphly mechanized cultlvetlon prectlces which In 
some ceses lead to soil compaction. In sumt higher 
prices In these ereaa leed to e geographic dis- 
placement of lower vtilued crops and Incraeeed 
mismanagement of egrlcultural production which only 
partly subsided when world cotton prices begen to 
fell In the 1970'e. 

Carlbbeen Baein producers are now facing e 
simllsr situstlonx not one in which world prices 
for their commod1t;1ee ere Increeslngv but one In 
which the cost advsnteges of the CBI ere Increeeing 
their net returna. Whether or not the ebovs ecen- 
arlo will agein Vake place In Carlbbeen Besin 
net lone as producers take adventege of tha oppor- 
tunities grsnted by the CBI remolns to be eeen. 
If It doeSf then the benefits thst these netlone 
gain under the CBI could full well be offset by the 
deterloretlon In their netural resource beses. 



CHEAP CFOrr AND SOIL CONSERVATION: 
SOME ISSUES 



Ameldo Camacho and Douglas Southgatet Dept. of Ag. Economical Tha Ohio State Unlversltyt Columbust Ohio 



In gene re If soil conservetlon requires that a 
sacrifice be made In the ehort n'tti so thet future 
land productivity can be enhenced. For exemplfif 
when graaeed terreces are Inatelledf some lend Is 
teken out of production end labor and other Inputs 
ere ueed. Over the long-runr howevert this ectlon 
results In higher yields on Und left In production. 
Slmllorlyt eltering lend use In order to reduoo 



erosion oftsn Involves a trade-off between neer* 
term end long-term beneflte; many soil-conserving 
lend uses (e.g.r egroforeatry and forestry) begin 
yielding output only aftar tha passage of eeveral 
yeers. 

When rurel finenclel markets ere competitive 
9nd when Interest retes are not subject to regulo- 



ERIC 



29 



tlonr those markets furnish reasonably accurate 
Information regarding the opportunity cost of capi- 
tal used to finance soil conservation. In many 
developing countrlesv howavery rural financial 
Markets are heavily regulated* Reel Interest retes 
era often sat too low; entry Into the formal finen- 
cial aactor Is restricted; tha costs of financlel 
Interned let Ion are high* Under these c1 rcumstancest 
the cost of credit to be used to fund soil conserva- 
tion Isv in genaralr too high. Furtherraoray many 
farmers cannot obtain financing for erosion control* 

Recognizing the financial Ifapedlaents to eoll 
conservetlon that exist In many developing coun- 



tries! those interested In aroalor. control often 
edvocete extending subsidized credit to farmers who 
adopt approprlete managemant practices end lend 
uses* This recommandatlon Is Incorporated In the 
deaign of many on-going conservation projaote* Aa 
we point out In thia paper^ however^ extending 
subsldlzsL^ credit la probably an Ineffective way to 
promote eroeion control. We biise thie conclusion 
on en analysis of lender end borrower behevlor when 
financial markata are regulated. That analysis 
also suggaete that general deregulation of rural 
financial markets might promote eoll conservetlon 
more effectively than a "targetted** subsidized 
credit scheme* 



RESOURCE BASB) DEVELOPMENT AND THE DUTCH DISEASE: 
THE RELEVANCE OF LP MODELS 



Hoheomdd Kouesevlenv Asst* Prof, of Economlcsy Senior Research Associate^ The Maxwell Schooly Syracuse 
Unlversltyr Syracussy New York 



Resource trede es en engine for growth eppeers 
to be the model of development pursued by e number 
of developing countrlesy notably soms maisbere of the 
Orgenlzetlon of Petroleum Exporting Countries 
(OPEC]. The reeource In the ground Is used to 
generete verlous types of phyalcal and human capi- 
tal* The prominent role of trede In this process 
haa produced a somewhat naw version of egging 
sectors'' phenomenony with ensuing output and price 
effects r In a package generally known aa the Dutch 
Diseese* Thusv while It la not elweye recognized es 
suchy the Dutch Diseese eppeers to bsi et least In 
essence^ a dynamic problem. 

Eleewhera I heve delineeted the conditions for 
the viability of the long term development of the 
non-resource eector of such economleey and also for 
the emergence of the Dutc^ Diaaaae price ohangesy In 
a general eggregete model* In this paper the conae- 
quancea of following a strategy of "rtaourca as an 
angina for growth" In a specific and somewhat disag-* 
grageted modal are exemlned. A lineer programming 
(LP] optimal planning model Is used* Tha oese 
oonsldered Is e five production sector-three consunr* 
er group model of Iren In the 1970'e. Thus* the 



model Is else emeneble to en optlmel-depletlon-end- 
development policy (ODD]. 

Computlble Generel Equilibrium (CGE] modele 
heve now been In use for a number of yeers In tha 
eree of plenning for developmentf particularly In a 
number of World Bank related Investlgatlonso How- 
eve r^ the fundamental problem of optimization 
whichf at leest In the paety was eometlmea Impli- 
citly the beels for the vary definition of Econom- 
ics ea eclencot Is one thing CGE models are not 
well suited for* Therefore LP modele appeer to be 
a better medium to trece the effecte of OD'^. 

Along with an almost universal linearity 
asaumptiony the drawbecke of LP modele lie In tha 
remnants of the so called big-bang problem. Even 
the Incorporation of the most relevant economic 
constraints etill leeve the eolutlons susceptible 
to non-trivial transformatlonSf due to relatively 
minor poramotrlo ohangae* In a pragmatic aenae 
thie preaants a mora aerloue chellenge to th& 
eppl1cpJ)1l1ty of LP models than tha requisite 
assumptions. Thir. paper suggests and applies a 
prooadure to deel with this problsm. 
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THE SUBSIDY FROH NATURE: 
SECOmARY SUCCESSIONAL RESOURCES IN RURAL DEVELOPMENT 



Peter H* Hey 9 Dept. of Agriculture L Economics y Cornell University 

Anthony B. .^derson, Boteny Depertmentr Hueeu Peraenee Enlllo Goeldir Belemr Brazil 

Sueenna B. Heunty Greduate School of Architecture end Urban Planning, University of California, Loe Angeles 



Constraints on resource eccess are making It 
Increasingly dlt^flcult for rural populations to 
survive on the bssis of sgrlculture t.lone« The two 
major additional sourcb? of cash Income ara wage 
lebor end extractive activity. Production of market 
goods from successions I resources constitute one of 
the few sources of inccme for rural woman, end 
represent e means for meking productive use of 
female and child labor. 

Secondary successional vegetetlon and fellow 
menegenant precticee have frequently been Ignored in 
development planning. This peper discusses the 
reesons for this oversight, and suggests that euc*- 
cessional eystems constitute essential resources for 
rural development. Palm forests of bebesau 
( Orbionve spp] in Harenhfio, Brazil end lontar 
( Borsasus eundaicus l in Eastern Indonesia are treat- 
ed es case studies to characterize and differentiate 
the economic end envi ronmentel significance of 
succeesional palm forests es resources for develop- 
ment. 

Their low dlveraity, ease of management and 
provision of e variety of subsistence end market 
goods end services make thesa peled extremely valua- 
ble to the rural poor. However, the degree of 



pressure they are axpariencing from exogenous 
development forces greatly affect their relative 
potential for maintenance aa essential alamanta of 
subsistanoe agriculture atrategiaa. In the case of 
babasau, fertile soils and stable moistura condi- 
tions have motivated large-acela expansion in 
cattle ranching on improved pasture. Although not 
agronomical ly incompatible with babaasu palma, 
pasture development has frequently Implied clear- 
cutting of palma and expulsion of peasant farmers 
who rely on babaasu for an Important part of their 
livelihood. 

In the cese of Lonter, on the other hand, the 
dry end infertile conditions of the agro-ecological 
environment in which palm forests heve developed 
have epperently not been propitious to activitiaa 
which compete with palm management under tradi- 
tional systems. In suoh a situation, there is more 
time availeble for work on Imprpvemant of menaga- 
ment systems and native plent resouroee. In tw^a 
case of bebessu, it may already be too lata for 
current efforts in palm domaaticetion and appropri- 
ate agronomic end processing technology development 
to make an impact on the resource's degradation and 
parallel dispossession of peasantry. 



PROPERTY RIGKTS AND THE TRAGa3Y OF THE "NONCO«KONS« : 
THE CASE. OF THE BRAZILIAN BABASSU PALM INDUSTRY 



Peter H. May, Dept. of Agriculturel Economics, Cornsll University 



This paper provides e theoreticel treatment 
from e resource economics parspectivs of social 
equity affects of property rights ohangaa in renew- 
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able resource development. The cese study focuses 
on effects of agricultural tranaformation and 
induetriel innovetlon on the historical rcle and 
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roBOUrca potential of forests of bebsssu paLns 
t Orblpnya 8pp ] in an aconoiny of LandLaaa shifting 
cultivators and cattle ranchers in the Brezilien 
state of MaranhSo* 

Modem resource economics hes tended to pin the 
blene for resource depletion on ar. insufficient 
degree of exclusion o^^f" resource use exercised 
through property rights. Privatizetion is the 
neoclessicel econonists' usuel prescription for 
coiMons resource depletion. A forceful suing tonerd 
barred-entry resources concentrated in the hends of 
a few has often increased rather then decreased the 
rate of resource exploitetionr however. Property 
rights deliaitetion over extrective resources fre- 
quently results in population pressures on limited 
reawining resoui^es treditionally nanaged in comnonr 
thus hastening their degradetion. 

The objective of this study ie to exanine how 
chenges in property rights (access to pelms end 
lend] and technical innovation in the babassu fruit 
processing industry nay affect the welfare position 
of the pessentry. The set of circuMstances surroun- 
ding the dispossession of peassnts* property rightsr 



where the gainers are under no pressure to conpen- 
sate the loserSf are defined as a ^'tragedy of the 
nonconwAons." Investments in pesture aatablishoMnt 
and whole fruit prooesaing may constrain current 
land resource users' access to the multiple bene* 
fits they have treditlonelly enjoyed from the pelm. 
The initiel rights ovsr palms and land contribute 
to the ultimate inequitable distribution of rewards 
from innovation. 

One solution to the tregedy of the ncuconmons 
is found in the formalization of traditional ueu- 
fructr so that those who depend on the resource for 
en importent shere of their incomes are those who 
control its cxploitetion and management. Such a 
solution csn bring about greater bergaining power 
over the partitioning of returns from innovation. 
Howeverr intermediary manipulation of marketing 
mergine end industrielists' efforts to extract 
rente from processing neceaaitate that producara 
gain control not only over the resource itselff but 
also over merketing channels and decisione regar- 
ding subsidized cepital investment in processing 
Industries to achieve en equitable solution to the 
noncommons tragedy. 



26 

32 

ERIC 



RESEARCH ON ALTERNATIVE AGRICULTURAL AM) FO^STRY SYSTEMS 



SUSTAINING THE PRODUCTIVITY DF TROPICAL AGRICULTURAL SYSTB4S 



Jeke HeLLIday and Kervin Lasborgr BetteLLeHCotterlng Resoarch Laboretoryr YaLLow Springer Ohio 45367 



Tha managemant of population growthr crop 
production and the Impact of san'a activities on tha 
natural raaourca base that supporta hi a axlatenca 
dra critical and highly Intarralatad challangaa. 

Deaplta tha baat afforta of davelopment agan* 
claar mora paopla ara atarving In Africa today than 
waa the caae tan yaara ago. While many factora ara 
at playr the discrepency between crop ylalda on 
axparlnant atetlona end those obtelnad In fa mars' 
fields remains a pertlculer case for concern. Such 
deta underscore the Inpect of the stresses et pley 
under troplcel circumstences on crop production! end 
Indlcete thet practices to moderate envlronmentel 
stress may hcva a mora signlflcent affect on crop 
productivity then reeeerch to relse absolute yield 
potential of the crops In question. 

This peper describes those fectors which 
threeten the sustelnabi Uty of tropical agrlculturel 
ayatema end appralaaa maeaurea with the potential to 
make agriculture more auatalneble. In partlculert 
biological aourcea of aaaontlal Inputat management 
prectlcea requiring minimum Inputs end the need for 



crop verletlea which ware atraaa tolerant ere re-* 
viewed. 

The Intrlcecles end aophlstlcetlon of mixed 
cropping ayatema thet ere commonplece In tha trop-* 
lea are deecrlbed In comperlaon with agriculture ea 
practiced In tha United Stetea. Progreaa towards 
novel crop esaocletlona la revlewedt with amphaale 
on ayatema Involving fa8t-*grow1ngt nltragen-flxlng 
traea. 

The Intarreletlonahlpa of the food end fuel* 
wood demenda of rural communltlaa la explored 
In the context of tha negative Impecta on land and 
foreat reaourcaa. 

No atrategy for auatelned eg r1 culture I produc- 
tion la complete without mention of the need for 
limiting populetlon worldwide. There ere finite 
Umlta to food production. If we ere to avoid the 
mlaary of melnutrltlon and atervetlon of aver 
greeter frequency! each end every net Ion nuat 
regulate Its populetlon to Ita food production 
resource. 



SEASONAL VARIATION IN PLANT BIOMASS AND NET PRODUCTIVITY 
OF SOME IMPOFTTANT MINOR FOREST PRODUCTS 



S.K. Kapur end Y.K. Sarinf Reglonel Reeearch Laboratoryy Canel Roadf Jemnu Tew1**180001 (Indie) 



The studies on blomeaa production and not 
productivity of aoma medicinal end eromatic plants 
g row 1 ng In aaaoclatlon w1 th the Oek-Coni f eroua 
forests of Jemmu hills reveel thet the eboveground 
partB show maximum productivity during monsoon end 
Immedlete post-monsoon period when the plents ere 
under profuse leefing and flowering. There la a 



decline In the overell blomeaa during tha autumn 
months. Exception to thia rule Is Viola odorete 
where eerlal portion dlea off with the onset of 
rafns. The optimum valuea In this case ere recor- 
ded towarda the end of the annual vegetetlve cycle 
In the month of Hey. Anelyela of eah end orgenlc 
matter content reveel thet the apeclea which 
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chiefly Inhabit the forest fLoor hold coEoperetlvely 
Lower concentrations of orgenic sattert though they 
are rich In alnereL composition. 



ffFECT OF SEED RATE AND SPACING DN THE PRIHARY PraJUCTION AND 
EFFICIENCY OF PHASEOIUS AUREUS ROXB. 



H.P. Singhf Oepartnent of Botenyp H.V.H. Bhope L--46200B - Indie 



The Investigations were made at Governmont Seed 
Multiplication Femt Indore (H.P.Jr Indian by har- 
vest aethod. In Phaseo|>U8 eu reue Roxb.y e direct 
relationship sigrgflcant at 1X Is seen between the 
standing crop [g/m ] of various spaclngs and seed 
ratesf and the ^u»ber of days after soulng. The 
standing crop [g/m ] decreased with the Increase In 
row to row epeclng ^l.e. S^ = 217.88, S^ = 184.42 
and Sg = 151.77 g'« ) and Increesed with the Irr- 
creese In seed rate {I.e. = 157.67, W = 186.63 
and = 219.54 g/« j. The rata of dry matter pro- 
uctlon between various harvests was slow between 
sowing to 25 deys, then Increesed end highest wee 



between 40 to 55 days after sowing and then de- 
clined. The net primary productivity decreased 
signlflcently et 5X with the Increese In row to row 
spaging (I.e. S = 3.112, S = 2.777 a/id S^ = 2.18B 
g/n /day) end increaeed with the Increase In seed 
ratg (I.e. W^= 2.255, = 2.666 end = 3.136 
g/« /dey) . 

The efficiency of net primary production of 
Phaseolua aureus Roxb., decreased with the Increase 
In row to row spacing (S = D.68X, S^ = 0.61%, S^ = 
D.48%] and Increased with the Increase In eeed rata 

(W = 0.50%, W = 0.59%, l«f = 0.68%). 
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POTENTIAL FOR TECHNOLOGY TRANSFER OF TW CALIFORNIA A6R0F0RESTRY SYSTEMS 
TO Seil-ARIO MS)ITERRANEAN AREAS WORLDWIDE 



Nancy K. Diamond, Greduete Student, Natural Resources Henegemant Depertment, Callfornle Polytechnic State 
University, San Luis Oblepo, California 93407, (805) 548-2702 



Agroforaatry aystams are preeanted es effective 
and sound land-use strategies which hold high poten- 
tial for sustainable development of marginal semi- 
arid madltarranaen lands. Energy and food needs can 
be supplemented through the use of non-Irrigated 
agroforestry systems which Integrate drought-resis- 
tant, nitrogen-fixing wjody plants, blomass tree 
crops, perennial grains and legumes, and livestock. 

Damcnstratlon projects of systems are needed to 
determine appropriate species, establishment 
and maintenance prectlces, both short end long-term 
management prectlces and potential yielde. Two 
egroforestry species screenings are planned for 



marglnel rengeland sites In the Central Coast 
region of California. One site Is characterized by 
e cool, coastal mfttllterrenean-type climate end the 
other site hea an Inland, wintar-rein seml-erld 
cUmete with greeter extremes of annuel temperature 
end preclpltetlon. 

The purpose of this study wes to essess the 
potential applicability of aystems of thia nature 
to other regions of the world, pertlcularly those 
areas of the Third World with similar climatic, 
soil and vegetetlve conditions. Recommendations 
for technology trensfer will be made based on both 
physical and biological data and In addition to 
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Information on the current statue of agroforeetry 
research In germane countries. ExparlmentaL design 
and nanagamant plans have been prepared for each of 



the two altesi In addition to funding proposeLs for 
project cstabLlshsient* 



FORAGE CROP AGRI-REFINERY: 
AN ALTERNATIVE FOR PRODUCING FOOD AND FUEL ZN DEVELOPING COUNTRIES 



Joseph C. Roetheltr Tennessee VaLLey Authority (TVA]y KuscLe SchoaLsy ALabama 3586Df (205) 388-2825 
J. Wayne Barrier - TVAr Betsy Amln-ArsaLa -* TVAr Bruce E. Dale -* Colorado State University 



The Tennessee Valley Authority (TVA) Is evalua- 
ting 8 system for reclaiming eroded r marginal land 
by forage crop cultivation and refining of the crops 
to produce crude protein (suitable for human or 
animal consumption) i fuel athanoU and cnamlcals. 
The system potentially Is applicable under a wide 
variety of agricultural situations and scales^ 
produces marketable productst Increases Income from 
marginal lands allowing farmers to enter the cesh 
economyi and contributes to food and fuel self** 
sufficiency at the national level. Use of the 
systum also could assist In Meeting envl ronJ£^9ntel 
problems essoclated with some marginal lands as cisLl 
as sustain Its productivity. Successful application 
requires menagerie I and Institutional capacity to 
davelo? Internel end/or external markets for by- 
products. 

From the process refining system concelvedf the 
protein would Initially be marketed as cattle or 
poultry feed but with future potential for |:roduc1ng 
protein Isolate for human food. The cellulosic 
material could be processed Into ethanol for use as 
a motor fuel or fuel addltlvei utilized for direct 
coabustlonf or processed Into chealcels such es 
acetic ecld. 



TVA hes designed end constructed an experimen- 
tal unit cepeble of processing about 4 tono par day 
of nonwoody ce I lu lose mater 1 e Is such as forage 
crops Into ethanol. Initial testing underway util- 
izes a low temperaturei concentrated ajlfurlo acid 
hydrolysis process which la relatively simple* 
Operetlon is at atmospheric pressure and sophisti- 
cated control systems are not required. No toxlo 
by-products to Inhibit fermentation heve been 
detected In Inltlel testsi which aohlevad 80 per- 
cent conversion of cellulose to sugars. 

Successful completion of TVA's development and 
luplementatlon of this ag-procassing technology for 
an integrated forage refinery system In appropriate 
less developed countries could result In afflolent 
end sustainable use of the soil resourcsi new cash 
markets for cropsr economic actlvltyi and Jobs in 
rurals erees. Domestic production of important 
feedi foodi and fuel supplies neceesery for sue- 
telneble growth would be realized end en improved 
etandard of living obtained for Third World coun- 
tries. 



EMC 



29 



35 



OPTIMAL FOREST ROTATION WHEN ILLEGAL EXPLOITATION 
BY NON-OPERATORS DB^LETES RESOURCE STOCK 



Rablndre N. Bhettacheryyar Post-^octoreL Research AssociatSy and Donald L. Snyderr Associate ProfsssoPr 
Economics Depertmentr Uteh State University^ Logen^ Utah 



Ti^e Faustmann model has pleyed a key role In 
datermlning the optimal forest rotation period, Tha 
optimal rotation problemt as viewed by hlm^ Is 
a timber managsment problem when knowledge of the 
forest operetlon about the rascurca blomass Is 
certalnr depending on the biological characteris- 
tics of growth of tha tras population. 

In many parts of the third world count riesr 
locel Inhsbltants of forested areas resort to lllag* 
al end Indiscriminate felling of treeSi From the 
viewpoint of a private forest owner this Is a deple- 
tion of resource stock caused by human agentSa To 



Q great extent It Is predictable. 

This paper represents an attaiiv)t to account 
for this predictable depletion of tree population 
caused by human agents In determining the optimal 
rotation. Our simple and modified Faustmann model 
ahows a shorter rotation period to be optlmalt 
which also saema Intuitively apparenti We attempt 
aleor to explore tha 1ii|)l1cat1on of this ahorter 
rotetlon period for tha third world countrlee In 
terms of a losQ of positive externalities which 
flow from more metura forests. 



DETERMINING FOREST ENERGY BIOMASS 



Dr. Joseph D. Kesllsr Associate Professorr end Gregg Maxfleldy School of Naturel Resourcest The Ohio State 
Unlversltyy 2021 Coffey Roadf ColumbuSf Ohio 43210f [614] 422*2816 



Forests ere en Importent energy source for 
developing countries of tha third world. Land 
manegement of these forests requires e forest Inven*- 
tory methodology thet will essess the total forest 
blomass I the blosaas usable for fuel; and tha poten- 
tial energy of the blomess. 

A comprehensive energy blomass Inventory system 
was developed for the dry lend forests of Tha Domln- 
Icen Republic. The system consists of two stagaSf 
supported by blomass regression equetlons and energy 
velues. A stretlflcetlon of the forests besed on 
visible human Interactions was conducted using 
aerlel photographs. Within each stratum^ sample 



plots were established end ell trees greeter than 
five centimeters In diemeter at 0.5 maters above 
y round were measured. 

Energy values at oven-dryt 14 percent mola-* 
turer end green moleture content levels were deter- 
mined to be 581 .5f 50B,5f end 314.0 x 10 BTU/ 
hector; thia converts to 102f 88 end 54 barrels of 
oil energy equlvalanty re&paotlvalyf For The 
Domlnloen Republic the totel energy available at 14 
percent moleture from the dry Lend forests repro-* 
sents the energy equlvelent of 52 million barrels 
of oil. 
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SEEDLING PRODUCTION AT TROPICAL NURSERIES AND 80HE SUGGESTIONS TO IMPROVE QUALm 



M.H. Lereoni School of Natural Raaourcasr The Ohio State University^ Colunbusr Ohio 43210 



In several tropical species^ seedling tops are 
pruned off when the trees are lifted froa nursery 
beds to product '^stunp" stock. During Uftlngr 
grading and transporting operations^ seedlings often 
lose aost of their smaller roots and growing tips. 
When outplantedy tlnely root regeneration Is re- 
quired to prevent critical water stresses and dia* 
back In the nan shoots. 

Certain honMnas can stiMulata root developnant 
If properly applied at appropriate concentrations. 
Experiments were carried out at CATIEr Costa Rica In 
which root raganaratlon of **stUMp" seedlings of 
pochote [ Bombacoptls Qulnatuml and mallna ( Gma|>1na 
arfaoraa l was greatly Increased by soaking roots of 
trees In solutions containing Indolaacetic acid 
ClAA) prior to planting. The optimum hormone level 
for root regeneration appeared tc be near 300 ppm 
lAA. Other hormones snd methods of application 
ware either cf no benefit or less effective. 



Some species my have an optimum nursery size 
for outplantlng. Pochote "atump** seedlings with 
teproot diameters near 30 mm grew batter than aaad- 
Unga with larger or amallar taproot diameters. 
Nursery achedulea could be adjuatad to produce this 
size of seedllnge during the planting season. 

Cuttings from aeadllnga may ba an excellent 
way of Incrteaing nursery production. Cuttlnga 
taken from the pruned^ff topa of pochote "stump** 
eesd lings quickly rooted and grew vigorously In 
contalnarer effectively doubling the number of 
plents available for outplantlng. 

Results of these axperlmanta Indicate that 
additional resaarchi especially In the area of 

seedling physiology t could greatly Improve nursery 
efficiency and quality of stock. 



CO^ARISDN OF THE B=FECTIVEN£SS OF VARIOUS PRETREATMENT HB'HODS 
ON THE ENZYMATIC HYDROLYSIS OF 8WECT POTATO f ipOHOEA BATATAS L.) BIOMASS 



Sheila Bhattacheryay P.K. Biswaa and M.E.M. Tolbcrty Carver Research Foundation of Tuskagea Instltutey 
Tuskegee Unlversltyy Tuskegee InstltutSy Alabeme 



Llgnlny phenolic substenoas end other Interfer- 
ing constituents In agricultural blomass act as 
physlcel barriers and dimlnlah the rate end extent 
of hydrolytic degredatlon of cellulose. In order to 
enhence the enzymatic susceptibility of cellulose 
subetretasy a variety of pretreetment processes 
prior to cellulose hydrolyels hsve bean Investiga- 
ted. Leevee end stems of sweet potatoes produced aa 
waate at harvaeting the potatoaey have been examined 
ee calluloalc substratee for the production of 
fermentable sugers for converelon Into ethanol. 
Thia Invaetlgetlon coneldera the effect of a wide 
variety of single and multiple pretreetment methods 
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on the rata of aubsequent enzymatic hydrolyels of 
pretreeted stems end leaves by celluless from 
Trichoderma virida . 

For the eingle pretreetmenty each aubatrate 
was either treeted with 2.0X or 4.0% (m/v) eodlum 
hydroxide et room temperature (24 houre) or 70% 
(v/v) othenol av 60C (3 hours) of extracted direct- 
ly In 75% zino chloride (m/v) eolutlon In 0.5% 
hydrochloric ecld et 140C (12 minutee). The multi- 
ple pretreetments coneleted of e eerlee of meth* 
enol-aoatoney eulphuric acid (1%y -v/v)y sodium 
hydroxide (2.0% of 4.0%y n/v] and ethanol (70 y v/v) 
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pretreatnentB In various conblnatlone foUowed by 
zinc chLorlda-hydrochLorlc acid treatRant. 

Tha yIeLrl of anzyvatlc hydroLysIa was mainly 
d'^pandent on the type of pratraatwant and tha kind 
of eubatrata (laaf or atem] uaad. It la Intaraatlng 
to note thatt In genaraLr aIngLe pretreetnanta ware 
not promlelnfly since tha hydroLyala rates did not 
exceed Much coapered to miLtlpLe pretreetnanta when 
Leavae were used ea aubat rates. Koveverr single or 
Multiple pretraatnant of laevas enhanced the enzy- 
matic hydrolysis and yields of glucose as compared 



to untreated ones. Neither eingle or multiple 
pretraetnant was found to ba effective for atem 
aubatreteBf and overall glucose yields did not 
Increeee much es a reeult of pretreetnanta. Among 
all the pretreetmantsr those Involving zinc chlorl* 
da-^ydrochlor1c acid treatment genarelly resulted 
In higher glucose yields In all tha cases. Othe? 
factors which Influence the extent of saccharlfl* 
cetlon of pretreeted sweat potato blomaas ware 
enzyme-substrata ratlor tha enzyme concentration 
and period of Incubation. 



DISTRIBUTION AM) CYCLING OF POTASSIUM 
IN SOIL-VEGETATION COMPONENTS AROUND PILANI, RAJASTHANf INDIA 



Room Singhr Depertment of B1o-Sc1encesr Himachel Pradesh Unlversltyy Sh1mla-171005r India 

H.C. Joshir Biological Sciences DlsclpUnsr Birle Institute of Technology end Sclencet Rajesthant India 



Tha distribution and cycling of potassium In 
the herbaceous vegetation In sand and dune regions 
eround Pllani (28 .37<Nr 7^.37'r elevetlcn 350 m] 
heve been studied from Juner 1973 to Heyt 1974. 
Four send dune sitesr viz. Site I [windward] f Site 
II [top]. Site III [leewerdlf end Site IV (Inter- 
dunel lews] were selected on eend dunes at Narhart 
10 Km from Pllani and Site V [axclosure] et Centrel 
Electronics end Englnearlng Reseerch Institute 
(CEERI]^ P|lan1. The concentration (%] and standing 
state (g/n ] of potesslum In send and dune herba- 
ceous vcgetetlon fluctuated between eltes end 
months. Only 3-7 % of the total potesslum wee In- 



volved in biological circulation and the rest (S3* 
97%] was retained gin the soil. Maximum uptake jf 
potesslum (3.00 g/m ] occurred In Site IV (inter- 
dunel lows] during the rainy seasont out of which 
B3% was reflected In eboveground live shoots end 
about 17X In roots. Tha transfers were higher 
during tha winter seeson. Annuallyt on all tha 
five sitesf the total potesslum ^absorbBd by ^the 
vegetation ranged from 1.45 g/m to 3.35 g/m of 
which 47-70X wrrif returned to the soil through 
Utter and root doviomposltlon. 
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SUSTAINABLE DEVELOPMEffT OF NATURAL RESOURCES - 
THE HUMAN EQUATIONS 



SunlL K. Royr National Commlttaa for Environmental Planning, New Delhi, Indie 



Ba&ed on experience working with a Rural hoepl- 
tal and on village development, and In aeseseing the 
environmental Impact on life support aysteme of 
foreign aided projects both officially and unoffici- 
ally, the peper analyzes the relationship between 
the attitudes of the people Involved and tha suc- 
cessful Implementation. It starts at the project 
formulation stage, covers the kind of personnel 
selected end their prior briefing, end only then 
deals with the structural aspects, local government 
regulations, end government fflclals, field person- 
nel and local communities. 

Projects are too often formuleted by scholars 
In affluent societies with little understending and 
regard for the people effected. They ere discussed 
with and cleersd by offlclels In natlonel or state 
government cepltels who have little. If anything to 
do directly with Implementetlon. Their role Is to 
relate the project and to Identify funding for 
offlcleily decided priorities. In this procssa, 
there Is a dilution In the reel benefits for local 
communities. It Is elmost Inverlably at a dispro- 
portionately higher cost end tends to benefit the 
already more prosperous elements. 

The degree of understanding between the foreign 
personnel and local government offlclels and field 
workers Is related to entlclpated benefits. A view 
la offered on the choice of In-coming personnel 
(where applicable the Influence of wives) end their 
cappclty to function In an alien environment, work- 
ing with local Individuals end groups who often 
combine a meeeure of chauvinism and aelf-lmportence 
with reaentment et the Implication of their leek of 
axpertlae and of tha abundant funding. 

There la an In-built communlcetlon gap border- 
ing on hostility between offlclels end local commun- 
ities and aometlmea even between field personnel and 
senior officers. This has a countGi-^roductlve 
Impect on all projects and emphaslzea the critical 
Importance of perceptive Ueleon by tha project 
director end hia colleeguas. There are no easy 
answera as conditions very not only In countrlea but 



In different erees. An Indlsn and an Afrlcen com- 
ment best reflect an espect of the field reality. 

We need outside help for enalyale end under- 
stending of our situation and experience, but not 
for telling us whet we should do. 

An outsider who comes with reedymade solu-* 
tlons and advice Is worse then useless. He must 
first understend from us whet our questions ere, 
and help us articulate tha questions better^ and 
then help us find solutions. Outsiders also heva 
to chenge. He elone Is friend who helps us to 
think ebout our problems on our own. 

The beobab contributes dally to the life of 
the v1 liege, with Its berk for medlclnea. Its 
delicious fruit for the children, end Its precious 
leaves for the sauce made every day to go with the 
millet porridge there Is e square of eucalyp- 
tus trees plented by the people from the Waters end 
Forestp Department neerly two eeasons ago. There 
were some whites with them when they ceme to eak 
the vlllegers what they should plent. Niklema 
said: "Neres, kerltes for their fruits, oil end 
butter, and acecles for the animals In the dry 
season, where there Is no more greso". 

The whites wrote everything down In e note- 
book, but when they ceme back they brought eucalyp- 
tus trees, Those thin, sickly trunks will 

not provide more than poles for huts. Furthermore, 
the wood does not burn well and the laevas are good 
for nothing. The people from the Department asked 
e lot of questions but they did not Ustani^ 

In tha peat, the village had aakad the agron- 
omist for a grain bank to store their millet at the 
end of the hervest, some small dikes to prevent the 
earth from being washed away by the rain, aome 
fencing, end a wall to do soma market gardening 

during the dry seeson Nothing ever errlvad. 

The extension egent explained later that none of 
thet was Important end thet the whites preferred to 
build a new roed end dig wells. 
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RENEWABLE EfERGY TECHNOLOGIES 



SOLAR PDND COSTING IN THE OOMINICAN REPUBLIC 

Robert E. BalLey and R. Peter Fynn, Ohio State University 
John HumaaUi ALdan St 1 Lean and Asaoclataar CoLunbuSf Ohio 



Figures on the engineering design and costing 
of a Large soLar pond project for the production of 
electricity In the Oonlnlcan Republic are presented 
together with the criteria for pond siting in the 
Islaiid. The Island has a 100X reliance on latportad 
fuels for electricity productlonf and a ayatem for 
producing electricity local lyr froa local raaources 
(thb sun and saltJr will enhance the security and 
balance of payMenta of the country. Thus the ques- 
tion of producing r^actrlclty froa solar energy Is 
not solely one of coatr but one of security and 
amploynant as well. 

This paper deiaonatrates the Interplay between 
systen costs end e)* the pereaeters which describe 
the phyelcal envlronraenty end b]f the engineering 
design parameters. For exanpler the finenclel 
structure of this solar pond project d^^pends heev- 



lly on the price of salt and a pond liner - either 
plastic or clay. Tha correlation between the capi- 
tal coats and the themal conductivity of tha soil 
under the pond ie discusaad to daaonat^rate tha 
value of soil insuletlon under the solar pond. 

A listing of research and anginaaring problaiM 
is presented that la prioritized on the basis of 
cost of electricity. Furthemorat there is an 
indication of tha peybeck easociatad with a given 
problen resolution. 

Finellyi the future of solar ponds In tha 
environnents encountered in many tropical countries 
is discussedy together with any advantages or 
disodvantages that tha ttuthors see in the use of 
these devices for the production of energy in tha 
tropics. 



REGIONAL APPLICATION OF SOLAR PONDS 



John R. Hully Argonne National Laboratory y Argonney IL 80439 



Solsr ponds combine low-cost solar collection 
with long-torn storage for e veriety of low-tsapar- 
eture thermal applications. At first glancar solar 
ponds are relatively simple in concepty consisting 
mainly of a hole in tha grouiidy wetery and soma 
aalt. In many locations axcavetiony aalty and water 
era raedily availablay raaulting in low cost plus 
tha use of indigunous resources. Operating costs 
are expected to be low. While fluid pumping is 
uaually nacasaery to axtrect haa^ froa the aolar 
pondy collection and storage ere coapUtely pessive. 



In this peper the generel features of the 
soler pond ere briefly described end reaaarch 
actfvitiea eround the world ere aummarizad. A 
survey of potentiel epplicetiona in different perts 
of the world la made baaed on aalactad axanplas. 
At higher letitudea the aeeaonal atorege cepability 
auggasts use es winter apece heeting. In temperata 
agricultural areaa where aclt la plentlfuly auch aa 
Tux Goluy the great salt lake in Turkeyy heat fron 
the pomi may be uand for grein drying at harvest 
time. In humid tropical araesy auch as Togo* tha 
solar pond haa gooc! potenfSal for grain drying i;n a 
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more or Lees continuous baeia. In aunny and dry 
cUmateat auch aa Cape Varde laLandSy heat from tha 
pond may bo uaed for water daaaLlnatlon. Under aoma 
clrcumatancesy aoLar pond technlquaa can be adapted 
to aoLutlon minlngy aa damonatratjJ by e aodlum 
auLphete pond In Argentina. In soma very apecleL 
clrcumatancaBy auch ae the Dead Saay tha coat of 
energy from the aoLar pond may be Low enough to 
Justify converting the Lnw-temparature haat to 
electrlcltyt even though the total efficiency la 
only a few percent. 



SevereL emerging aoler pond technoLoglea hold 
promise for areea where aaLt Id not avalLabLe or 
where tredltloneL soLer pond seLte would Impoaa too 
Lerge of an envlronmenteL hazerd* Several re- 
aaarchera have Inveatigated floating honeycomb 
atructuras over freah weter bodleey and development 
of Inexpenelve gelr< that fleet at the surface of 
aoler ponds la making ataedy propreaa. In addl*- 
tlony it Is suggested that several amnonlun aalte 
are candldetes for aalt gradient aoler ponds In 
agrlcultursl ereesy where the aalt runoff can be 
used ea fertilizer. 



PHOTOVOLTAICS AS A COHAGE INDUSTRY 



Richard J, Kompy SunWatt Corporetloni Rt. 2y Engllehy Indlene 4711B 



Photevolteic eyatems very often ere the boat 
aourcea of electric power In rurel ereea of develop- 
ing nations but the coat of tha ayatemay the unfe*- 
mellerlty of the new technology end the need to uae 
up veluabU foreign axchenge currency to Import the 
expensive modulaa haa to date kept the uae of aoler 
cell PV ayatema to a few demonatretlon projecta 
funded by outalde aourcea. It la now posalble In 
email acale labor Intenalva plants to make PV 
modules from purchesed cells end even to meke the 
cells themselves fr^m Industrlel grede silicon using 
febrlcetion technlquaa that have recently been 
developed. The economics of using a few extre 
workera to raplece e lerge cepltal Inveetment In 
eutomated equipment Is very fevorabla. A detelled 
analyala of a 1/2 megawatt PV fabrication plant now 
being planned for India will be givany showing how 
11 extre production workers cen diaplace ebout 
(^OOyOOO of cepitel inveatment. Tha production of 
email aoler cell modules tc cherge batteries for 
portable lightsy radioa and other amall electric 
eppliencee cen be eccompliahad using even eimpler 
ahope and cen be dona on a village level* 

Three examplaa of **cottaga induatry^ plants at 
different scalea of production are given belowi 

I. A SMALL SHOP PRODUCING 5 TO 10W SOLAR 
BATTERY CHARGERS 

Solar cellBy plaatic for casesy etc. 
purchaaed. 



Output i 1000 chargea per yeery 4 
per working dey 
Porsonnel t 1 to 2 peracna 
Capstan $16y000 atartupy llSyOOO 
par yeer materiel coat 

II. LABOR INTENSIVE FACTORY MAKING 40W 
LAHINATQ) PV MODULES 

Solar CellBy glees end other aup- 
plies purchas')d« 

Output i 1/2 MW par yeer (12y600 
Siodulesjy 50 per day 
Peraonnal i 18 production workera 
Capj ta 1 1 $150y000 atartupy 
$2y000y000/yaar matarial cost 

III. PUNT MAKING SOUR CELLS FROM INDUS- 
TRIAL GRADE SILICON 

Casting polyailicon shapaa from 
cheaper greda ailicony cutting into 
aqua re waferay doping y adding mate I 
contecta Bnti-*raf lection coatingy 
etc. 

Output t 1 m per year [lyOOOyOOO 

wafers) y 4000 par day 

Peraonnal i 20 workere (S highly 

ekilled) 

Capl tal l $1 y 600 y 000 atartupy 
$3y000y000/yaar opareting. 
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BIG BOON OF THE BIO-GOBEp GAS PUNT - THE CASE STUDIES IN 
SAfOUR TALUK, KARHATAK, INDIA 



Sri. R.G. Desalf SES College, Sandur 

Dr. Baeenna, Veeraealva College, Bellary 



The non-conventional eourcee of energy are of 
vltel Inportencs In the praeent eltuetlon of energy 
criele In the Third World Countries ae well ea for 
protecting the environment. They ere non-pol lus- 
ting and norr-exheuatlng In nature, end they are 
Ideally suited for rural India, because of their 
decentrellzed end soall scale energy systems. 

Blogas ^s one su^*l Important component of 
renewable supply of energy. The by-product of 
blogas Is a very veluable enriched fertilizer. It 
reduces the demand for firewood and helps women In 
cooking emicably. It can also be used for lighting 
and other purposes. 

In the present study, the authors have Investi- 
gated the state and status of the Gober-blo-ges 
plants In Sandur Taluk of Bellary Diet., Karnateke 
State (India). Th9 specific objectives of the study 
relete to the examination of the economic compati- 
bility of the technology, problems feced by the 
owners, and subsequent attempt to solve them, end 
exemlne the organlzetlonal network for the speedy 



execution of the schemeu 

The study Is besed on both primary and secon- 
dery deta collected through personal Interview and 
questionnaire method. Out of eighteen commissioned 
plants In Sandur Taluk, ten have been selected 
randomly representing four small, four medium, and 
two big plants. The enalysis of the data revealed 
that these plants have proven to be e boon to the 
owners, because, they help In saving time, money 
end cost. Besides they else help In lighting the 
houses, getting enriched manure, eeving denudation 
of forests end thereby help In maintaining the 
ecological equilibrium. 

However the study elao raveeled thet plant 
owners heve confronted some problems such es low 
production of gaa during winter, frequent replace- 
ment of mantle for lighting purpose, etc. Bastd on 
the Identification of the problems the euthors have 
suggested remedlel neasures to Improve the opera- 
tional efficiency of the plante. 



FAHILY-SIZED METAL GRAIN STORAGE BINS OF CE^H-RAL AHERICAi 
A CASE STUDY 



Dr. Theodore A, Granovskl, R.P.E., Grenovsky ^ssoc1ates, Urben & Postharvest Pest Msnegement Specialists, 
3206 Wilderness Road., Bryan, Taxes 77801 

Thomas B. Frlcke, Professional Program Aasoclete, Experiment In Irternatlonal Living, Projects and Granta 
Division, Brattleboro, Vermont 



This paper will summarize recent findings ebout 
the family-sized metel grein storage bins wh^ch ere 
a widespread, little-known appropriate technology In 
Centrel America. Around 150,000 and 100,000 at 
thaee Inexpensive, locally-produced poat-hervest 



storege systems ere currently In use In El Salvadar 
end Guatemala, respectively, with limited use also 
In Honduras and Costs RIcBq In the firet two 
countries, bins are produced and distributed with- 
out development programs or subsidies to local 
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farnere by Itinerant tinsmiths or smaLL-sceLe sheet*- 
nataL Industries. In the Latter countrlesr national 
govsrnRient and bILeteraL eld egencles are attempting 
to promote d1sse»1nat1on. 

Thie tachnoLogy provides signlflcent socleL end 
anvl ronmantaL benefice which have bean LergeLy 
overlooked by notional plennere^ egrlculturel olnls* 
tries and Internetlonal davet'^pmant agencies. 
Property manegedr thie technology ^.irbles excellent 
conservation and storege of bdSiC grains [nalzey 
besnsr and sorghum) for over 2 yeare to fermere with 
limited reeources. With proper drylngr hendllngr 



end fumlgetlon^ losses due to rodenter blrdCf inr 
sectsr fungi 9 and other pseto can be reduced to a 
minimum. 

Based on raosnt field raeaarchf the paper 
clarifies the agrocllmatlcy flnanclal/economlcf 
anvlronmentOLr and Institutional factors which 
favor the technology's adoption ano sustained uaa 
In Central Anarlca. The paper will also review and 
compare varloue current reeeerchy development and 
dissemination techniques emfloysd in the transfer 
of ti.3 technology and praeent ueeful policy guide- 
lines to decision makers. 



UTILIZING WAVE POWER 

Resssrch end development by Kim Nlelssn 

Prsssniied by Harry La Fontslnsr C.E.O., 1995 Keystons Boulsverdy Hlemly FL 33161 



A method of converting oceen-weve-power Into 
electricity le propoeed end Inltlelly deecrlbed. 
The principle is bassd on floating bodisst dompsd by 
eingle-working piston pumpst pieced on the seaHsed 
and connected to e centre I eubmerged wetar turbine. 

An expnrimentel inveetigation concerning the 
ebility of f . eating bodiee to abeorb wave power has 
been carried out. Exporimentelly determined effi- 
ciencies are preeented for different body shapss and 
mase distributions in head and baam ssss. A compar- 
ison with afficianciee obtained by other elongeted 
wave-power convertere show thet the peek veluee 
compere welly but the bend-vidth of high effician- 
cias are much breeder in tha principle investigeted. 

With regard to future development of the wave- 
power convertert a dimensioning procedure ie pro- 
posed. The procedure takee into account the long 
term Weibull dietribution of weve heights of e 
choeen oceen location and is bassd on gensral en^ir- 
ical ralationer derived from tha model experimente 
combined with I8SC spectriel description of the ses 
surface. 



During the prajecty mapping of Danish wave 
potentiel hea been carried outf too. The potential 
is .JSyOOO GWh/yesr squal to a year's consumption of 
electricity in Denmark. 

Tha above described wave-power absorber hae 
the advantage of being made of simple concrete 
constructionr easily adaptable to most parts of tha 
world . There is no patent on the principal end 
the submerged turbine and generator ie e standard 
product. 

The best wey to epread knowledge of the utili- 
zation of weve energy Is to deaonstrats how it 
workst and to Improve the conatruction. 

Other types of wave power systems are placed 
on the coest in a very vital environment for wild- 
life. Thie ie not the case with this wave power 
convertert which in order to work must be placed in 
e minimum of 100 feett deep watery offshore. In 
thie wey it wi II not pollute the shoraliney but 
preserve ity and help to prevent erosion. 
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ECONOMIC ANALYSIS GF RENEWABLE RESOURCE CONSERVATION IN THE THIRO t^RLD 



Douglas Southgetev Asst. Professor and Fred HtUhiieen, Professor, Oept. of Ag. Econoialcsi Ohio State Univer- 
sity, Columbus, Ohio 43210 



Estlnating the benefits and costs of an envl-* 
ronnentel Ifloprcvemsnt usuelly requires resolution of 
cotoplex Issues, regardlees of whether one Is working 
In the developing world or In en affluent country. 
It IS a challenge to nodel wall the physlcel Inpacts 
created aa hussans alter their Interectlons with the 
naturel environment. Furthermore, esslgning econoea- 
1c values to physlcel Impacts like enelloratlon of 
acid praclpltetlon problems In Europe or North 
Anerlce or reduced sedimentation of a tropical 
reservoir Is rarely a stralghtfonatsrd exercise. 

To be sure, the research agenda for resourcs 
sconomlsta working In wealthy countries differs from 
the agenda of their counterparts In ths dsvaloping 
world* Because the share of Income spent on sar- 
vlcas derived from amenity resources tsnds to In- 
creese as Income grows, estimating recreetlonal 
benefits Is e major research area for resource 
economists In the wealthier countries. By contrast, 
resource economists In poorer countries focus mora 
on cases where environmental degradation Is affec* 
tiuQ or will affect the flow cf netural resource 
Inputs used In agriculture and Industry. 

In spite of this difference In reseerch egen- 
das, there la subetantlil correspondence between 
whet resource economists in affluent and developing 
countries do. Estimating the on-s^'te and off-site 
costs of soil erosion, for exempls. Is a major topic 
of study throughout the world. Recognizing this 
correspondence causes one to conelder the following 
questions how well do the techniques developed In 
wee I thy countries to onelyze envlronmentel problems 
trsnsfar to ths developing world? 

While studying the economics of renewable 
reeource consarvetlon In Latin America, West Africa, 
end the Peclfic Basin, the authors have encountered 
three Units on the trensferabi Uty of enelytlcel 
techniques utilized In affluent countrlas. 

A. Oete ere generally not reedlly avail- 
able In third world countries as In 
developed countries. Furthermore, 



due to communication coste and 
bureeucratic constraints, primary 
deta ere difficult to obteln. 

8. Given scientists' rudimentary under- 
standing of tropical and subtropical 
ecosystems end ssdiment delivery 
systems. It Is difficult to precise- 
ly modsl the physical Impaots of a 
chenge In resource management. 

C. Conceptual frameworks developed In 
effluent. Industrialized countries 
must often be extensively amended to 
*eflact social and political Inatl- 
tutlone thet are particular to 
developing countries. 

Any reeource economist who has worked In a 
developing country Is Intimately familiar with the 
first Unit. Faeturas of third world bureauoraoles 
thet Impede coordlneted managamant of raaources 
also const rein collection of d^we needed for eco- 
nomic enelyele. What one encounters In noat coun- 
tries Is a sarlee of eganolee, each with a narrow 
policy maifiuata, that do not comnunlcata regularly 
end well with each other. One often experiences 
frustretlon trying to coUact date from aeveral 
such sgenclae. 

Wetershed managemfint la a good Illustration. 
Quite often there Is siore then one entity utilizing 
weter from a reservoir. One agency night ba In 
charge of running en 1rr1get1&n system while enoth- 
er Is trying to produce hyd reelect rlolty. While 
the two egenclee night have evolved a maohanlsn for 
alloceting weter In times of scarcity, neither la 
likely to be doing much about eroelon In the region 
upstreem from the reservoir. The mandate for 
wetershed management is often epUt emong a forest 
ssrvlcs (which plante amt/or protects trees), e 
parks department (which protecte wildlife), and en 
egrlcultura ministry (nhlch Is not apt to ba famil- 
iar with farming systems that conserve soil). 
Entering this ml lieu, one must expend a lot of 
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effort obtelning reLlebLe Information on how [a] 
8o1 L consorvatlon affects fara incomet [b] erosion 
control affects reservoir sedlmentatlont [c] sedl- 
mantetlon affects hydroeLactrlclty production et the 
dam and Irrigation water withdrawela from the resar- 
volrt and other related topics. 

The second limit on relleble estlmetlon of the 
benefits and cost of re&ource conservation le easily 
apprecleted by natural sclentlsta. To continue with 
the watershed management exeijiplet It la only now 
becoming clear that eedlment travels through tropi- 
cal wateic^Ade and reservoire In ways unfamiliar to 
sedlmentologlste who have worked exclusively In 
North Amerlce. For another exemplet a tropical 
rainforest Is mora species-rich then forests in more 
northerly or southerly latitudes. Accordingly, 
predicting the effecta of tropical deforestation Is 
more difficult then predicting the effects of deer- 
cutting In a tenporeta climate. 

Pe'*haps v:ha leest vtall understood Impedlmants 
to resource coneervetlon In the developing world 
fall In the category of Institutional factors. 
Models developed to analyze resource use under the 
Institutional conditions found In Europe or North 



America often do not facilitate understending of 
the Institutional roots of environmental degrada- 
tion In Africa, Asia, and Latin America. To cite 
an Important cese In point, resource management 
declslona made by agricultural colonists In those 
parte of the third world where land Is treated as 
an open access resource cannot be described wall by 
referring to a model developed to explain conserva-* 
tlon/dapletlon decisions made by a U.S. landowner. 

enviously, the reseerch egenda Is full for 
economiste Interested In third world renewable 
resource depletion. As environmental degradation 
creates higher social coete In daveloping coun-* 
tries, government egenclee ought to heve a atronger 
Incentive to coordinate policy meklng and data 
collectldn. Simllerly, Improved understanding of 
tropical and eubtroploal environments will allow 
for more precise analyale of resource management 
options. Finally, because poUcv makare must know 
hon Individuals will respond to coneervetlon proj** 
ects, there exists an opportunity for economlets to 
develop models of Individual coneervet Ion/depletion 
decisions thet reflect better the Institutional 
reelltles now preveUIng In the third world. 
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FUELWOOD DEVELOPICNT: POLICY ISSUES AND CASE STUDIES 



THE ir«=LUENCE OF MA«CETIN8 AND GOVERNHENT POLICY OH 
BI0MA88 WASTE CONVERSION TECHNOLOGIES IN LOCs 



John Tatooit Research Profeeeor and Senior FeLLoVt Institute for International Affaire and DeveLopnentv 
Atlanta Unlverelty 

Kafi B» BotSf Profa&QOr of Cheaietry and Phyelcet end Vice Praeloont of Acadsnlc Affalrep Atlanta University 



Agriculture end forestry process wastes repre- 
sent a aajor renewable anergy source In the Develop- 
ing World. Generallyv the quantity 7f waatee pro- 
duced at a typical processing plant cental ne energy 
far In excaee of that required to power the plant. 
From a national parapactlvav fully efficient utlU-** 
zatlon of these natorlale 1e Mandatory. Therefore 
converelon technologies such ee pyrolyslsv digestion 
and fementatlon which can efficiently convert all 
the waatas while providing liquid or gaseous fuels 
for plant needs end an array of eaally transportable 
by-products such es chery tary fartlllzarv etc.* 
probably offer the aost attractive Keens for utili- 
zation* This Is In contrast to technologies such as 
direct burning end gasification which Intrinsically 
require only a fraction of the waataa aval leb ley 
thus frequently leaving the reminder prectlcelly 
unavailable aa fuele end siMulteneously producing a 
serious disposal problea. 

However the difficulty with the technologies 
for fuel utilization of the waatas Is the narketlng 
problasp since for than to be econonlcal the chary 
tary fartlUzerv and other by-productsy nuet be sold 
to the public. The lack of a proven Market daMnd 
haa aarlously Inhibited davelopnant of thcaa tech- 
nologies and unlaes soiething la 'one eoony these 
wastes will ra»a1n unavailable economically due to 
growing use of co»buat1on and gasification conver- 
sion techno logi as. 



Thus there appears to be no practical alterna- 
tive but for government Intervention. In a related 
sltuetlony the Indians reached a similar conclusion 
25 yoara ago with the formetlcn of perwanantv gov~ 
emnent-owned corporatfona to provide supply-elda 
aupport to «he1r fladgUng soft coka Industry. The 
reeulte heva not baan coaplataly aatlafaotory. For 
this and other raeeone It appears that daMind-side 
support would ba better with aaslstanoa Initially 
provided In the foni of guaranteed prlcesy tax 
IncantlvaSf governMent purchaaa of by-products etc. 
that could ba phased out gradually as the Induatry 
prospered. 

Likewlsav the Indian experience teaches that 
KadluK production scsla converelon ayetew utlU- 
z1 ng Mid- lave I technology and an Inteniadlata 
Capital Intensive design approach - aa opposed to 
the opposite axtraMaa - la perhaps Most appropriate 
to LDCs. This is because practical Marketing of 
the by-producta deMands a phaaed production prograM 
which Itself requires e technology eppUceble et 
email and Medium production eoeles. That does not 
produce too wide e verlety of by-*producte and la 
anvlronmantelly accepteble* 

Beceuse the serloueness of the Energy Problem 
In LDCe cen only Increase with tlmey there 1e e 
preeaing need for recognition of these fsctors end 
for the Implemantetion of government progrema to 
overcome the marketing problems described. 
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FEASIBILITY OF A SHORT COPPICE ROTATION PUNTATION, A CARBONIZATION SYSTEM, 
AND THE CONVERSION OF A CBIENT PIAKT IN CEWTRAL AMERICA 



Pedro HaLdonedOt Senior ConeuLtant, RenouvebLee Energy Sourcee, 10360, Jeenna Manoe, Montreal, Quebec, H3L 
3C1 CANADA 

Alfredo Uhda, Forestry Consultant, Energy Plantation Management, 150 Berlioz, Ap. 109, Verdun, Guftbec, H3E 
1K3 CANADA 



After analyzing several olternativee to fuel- 
oil, chercoel wee eelected ae being tha optimal 
eolution to e Cenent Mant convaraion problea. 

The project hae been ecaled to eetiafy the 
energy neede of e ceaent fectory producing 380,000 
tonnae of clinker par year. To meet the factory'e 
chercoal natde, fuelwood will be produced from 
plantatlone covering en erae of 11,000 hecteree. 
The main tree epeciee to ba planted will be Eucalvp* 
tye s£, laucaana leucocephaUa end Qneline arborta . 
in a four yeer rotation eyetem over e project life- 
span of S3 years. 

The cerbonization will be done in two produc- 
tion centere, made up of B baahive kiln's batterlee. 
Total annual chercoel production will be around 
46,000 tonnae, including losses. 

The cement factory convereion will be eet into 
8 unique process of preparing and handling charcoal 
and fuel. The new inetallatione are celculated on 
the baeie of a maximum capacity, without precalcina- 
tion, of 1,400 tonnae of clinker e dey. 

Feesibllity studiss wsre cerried out onx 

** the estab I i ehment and management 
of ehort coppice rotation plantation, 
near the current factory. 

** the astabliehment of efficient, 
continuoue end high quelity cerboni- 
zation eyetem. 



the convereion of tha plent's clin- 
ker kiln, eo ae to maintein current 
efficiency while keeping production 
proceaap eecurity and quality stan- 
dards. 

The project preeents the following banafitsi 

contribution to regional economic 
balance and lessening of out-migra- 
tion, 

introduction of new technology, 

foreign currency eaving in tha order 
of 5.5 million $U8. 

create in a short period a large 
p lantat i on i n a zona where the 
vegetetion cover is either poor or 
lacking, 

the protection of remaining netive 
foreate by reducing wood felling, 

the development of various forestry 
techniques end activitiae (nuraar- 
iee, plantation, management eystems, 
etc.}. 
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ECONOMIC STRATEGIES FOR LOCATING FUELWOOD PLANTATIONS 



Gary G. Naughton end Wayne A. Gayar, Kansas Stata Univaraity, Oapartroant of Foraatry, 2610 CLafLIn Rd., 
Manhattan, Kanaaa 68502 



Tha avaUabUity of Land for afforestation is a 
aocio-economic issue of greet in^ortance worLd-wide, 
and is rapidLy becoming a criticeL concern in meny 
of the Lass deveLoped countries (LDCsl. Tha unique- 
ness, scerclty, end eccassibi Lity of suitabLe Lends 
for treo pLanting projects must be eddressed in the 
eerLy steges of pLenning stretegy if the investment 
is to meet its socio-economic objectives. 



Von Thunen's c Lassie model of Land a L Location 
provides important considerations for tha sjLaction 
of afforestation project sites. Beceuse chercoaL 
is readiLy substituted for wood as trensportetion 
distance increeseSf end beceuse charcoeL production 
Nestes haLf of the potentiaL fueL vaLue of the wood 
resource, the Locetion of efforestetion projects 
cLose to tha center of consumption Is suggested. 



SCARCITY OF WOODFUEL ENERGY: THE TANZANIAN CASE 



G.H. Weever, /.asociate Professor, Forest Econoroica/Management, Mississippi State Univaraity, Mlaaissippi 
Stata, Mississippi. 



Currant Lave La of woodfuaL consumption in 
Tenzenia ere too high for tho indigenous forest 
resource bese to support on a sustained besis. 
Continuetion of this LeveL of consumption mill 
drasticaLLy reduce the netureL wood Land eree of tha 
nation end present associated probLems in sgricuL- 
turaL production and envi ronmenwaL protection. 
Large scaLa fueLwood pLantations wouLd be required 
to meet projected fueLirood requirements. Invest- 
ments needed to deveLop such Lerge scaLe fueLwood 



pLantation projects wouLd be high end compete di- 
rect Ly with daveLopmant projects that couLd earn 
foreign exchange cepitaL. ALternati veLy increased 
management end protection of tha indigenous forest 
resource couLd meet projected requirements within a 
20 year time period. This management program wouLd 
reduce the need for major fueLwood pLantation pro- 
grams end yet provide en adequate suppLy of wood 
for ruraL consumption. 



DECErfTRALIZED PRODUCTION AND DISTRIBUTION OF AN APPROPRIATE TECHNOLOGY 
FOR A CONSUMER DURABLEi THE KENYAN CHARCOAL STOVES EXPERIENCE 



Eric L. Hyraan, Appropriate TachnoLogy Internationfil, 1331 H. Street, N.W., Washington, D.C. 



20005 



Efforta at promoting mora fuaL-efficient char- 
ccaL stoves to rap Lace traditionaL chercoaL stoves 
in Kenya offer some Lessons for tha dissemination of 
appropriate technoLogiae in energy and aLao in other 



aactors. A market-based approach has mada tha 
Kenyan charcoeL stoves project much mora successfuL 
than most of tha improved woodatoves projects 
throughout the world. The Lesaons from this exper- 
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lenco are of brosder significance than the particu- 
lar designs of a charcoal stove, A large number of 
different designs hsve been tried In Kenya and 
although the technology Is relatively sloplet It la 
still evolving. 

The Kenyan experience shows the desirability of 
relying on local artlaans to manufacture consumer 
durables and using existing private sector channels 
to narket these goods. It also highlights ths 
In^ortanca of going beyond a lalssaz-falra approach 
and supporting tralnlngr denonstratlont and publi- 
city to facilitate the workings of the private 
sector. In the Kenyan caset technology choice was 
relatively unsubsldlxed end left to the choices of 



consumers. Since Diany different charaotarletlcs of 
a technology affect Its acceptance by consumsrsr 
designs should not be optimized for a single char- 
actarlatlc alone. 

The relative success of the deslgnr develop-* 
mentr end eerly production and dissemination ef- 
forts for chercoal stovss In Kenya does not aaan 
that further efforts are unnecessary. In factf the 
tloia la ripe for Infualon of additional resources 
to sxtend production end servicing especially 
outside of Nairobi. Evan in Nairobi t a eysteii to 
ensurs better quality control would bo desirable 
end consuner education and rnarketlng activities 
should be expanded. 



THE 'OTHER' ENERtSY CRISIS AND ECONOMIC DEVELOPMENT; 
THE ROLE C»= NONCOHHERCIAL FUELS IN INDIAN SUBSISTENCE AGd^^CULTURE 



Pradaep KotanreJUf University of Hlnnosota-Duluthy Duluth, MN 5581S9 [218] 726-6140 



For ouiny subsistence agriculture I economleSf 
the "other" energy crisis Is the only energy crises 
of any relevance today. The major thrust of this 
paper Is to enalyzar asssssp and eveluata the diaen- 
slons of the "other" energy crials. In Indian 
vlllageey this 1e eean as a repLecenent of fualwood 
by dung In the household's energy budget. While 
relying »a1nly on daactlptlve stetletlcs obtained 
froRi different v1 liege end household aurvaySf cor- 
relation analysis and Multiple regression techniques 
are else used. 

Firsty while Indlen coneunptlon end supply of 
nonooMiarclel fuels Is detemlnad by aoclo-econonic 
conditions! the nonconnarclal fuel nix Is dependent 
on the egro-eoologlcal resource bese end uae In and 
around villages. Secondy shrinking rssourc^ beeesy 



due nalnly to a change In Indlen rural development 
end economic policy 9 have affected not only the 
total amountsr but also the nlxy of nonoomerclel 
fuels. Third 9 the regression results oonflni the 
ebove findings by showing that mtx of noncGMnsrclel 
energy Is negatively and algnlf Icantly related to 
the level of econoslo development. On the other 
handy the mix Is positively end significantly re- 
lated to the resource base end use In the village. 

Thusy In attempting to provide a auooth tran- 
sition from noncomsserclel to other fuels through 
"new" energy technologies and aysteasy LDC policy- 
Makers aay have failed to teke Into tcoount the 
role of nonoomnerclel enargy In the rurel subals- 
tanca's houaehold dedal on-making process. 



BI0HA8S AS ENERGY RESOURCES IN INDONESIA 



Kaaaruddln Abdullahy Energy and Rurel Electrification Laboratoryy Dept. Agriculturel Engineeringy FATETAy 
Bogor Agricultural University 
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Indonesia Is covered with epproximetely 143 
nlUlon hsctsres of troplcsL forested Land pro- 
ducing from 2 to 10 mS/ho/yr of blomass resources. 
In sddltlon to thisi Land for food production as 
weLL as for estate plantations are also producing 
bicnass In the fom of waste st reasonabLe quanti- 
ties esch yaer* 

The current Issues on energy problems In Indo- 
nesia are focused nalnLy on detarmlfiing the best 
strategy toi e)» assure a gradual shift from a 
mono-anargy to a poly-anargy econoayi b). ensure the 
eval lability of energy et reasonable prices for 
domestic market end e). ensure a continuous and 
positive contribution to the balance of payment and 
public revenues. 

Blomass in Indonesia had played an laportent 
role In economic development particularly In supply- 
ing bssic energy need for the rural and even to the 
urban householdi sgro end small scale rurel Irtdius- 
trles. 

In 1972 the estimated consumption of bicmass In 
the household sector was 69.2 million mS or equival- 
ent to 117.3 Million BOE. This amount is about 
5B«7X of the totel netlonel energy consumption. In 
1983 the smount Increesac* to 133.1 million mS which 
is about 34X of the national consumption. Many 
attempts haa been made to obtein acre relleble 
flgu^ea for futu^^ forecesting conducting en 
Integrated survey using a standerdlzad methouology. 
As a result a combination of econom&trlcs end engin- 
eering model had been proposed by soma resesrchers 



elthough eome key problems era remains to be solved 
euch ae thoee related to the Impact of keroeae 
eubeldy reduction on the degree of deforestetlon. 

In this peperi the author described a differ-* 
ent spproech to the problem by aatabllshing c 
macroscopic modal by taking Into account the varl- 
cue fectors relataa to the supply-demand balances 
of blomasB resourcea such aa the reforaatatlon 
programi forest conversion to new aattlemant In the 
outer lelend of Javoi ahlfting cultlvatlooi food 
production and estate crop plantation and Induatrl- 
el purposes. In addition to thISi the moJal can 
also be used to study the Impact of future bloenar- 
gy development for power supplyi the Impect of 
Inter lelend Import/export of blomass and other 
related problems. 

Preliminary analysis Indicated that bloanargy 
development Is etill possible In Indonesia. To 
support this Idsa furthari It waa auggastad that 
more besic data such as the foreatad land irani 
species end Its productivity (e.g. the mean annual 
Increment) I standing blomaasi similar data for the 
home yards all In tanie of quantltlaa maaaurad over 
a certain time span should ba provided. To do thia 
the utilization of the remote sensing tachnologyi 
now elready available In the countryi was racom- 
manded and an experiment with LAfDSAT Imagery for 
Northern West Jeva had been conducted. More ground 
truth date are still required to obtain better 
correletlon end the comparison of the ebova test 
result with dets from the NOAA-AVHHR Is now under 
study* 
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ALCOHOL FUELS: POLICY ISSl£S 



THE BRAZILIAN ETHANOL PROGRAMt AN OVERVIEW 



FLorlen R. Smoczynskir Instructor of EnvlronmenteL Studlesr Kadlson Area TechnlceL CoLLegSf 211 North 
CarroLL Streot, Kadlson, Wisconsin 53703, (608} 266-5166 



BreziL Is faced with a growing numbar of coor- 
pLax aconomic probLans. RscentLy the Issue of 
energy hss taken on a centreL roLe In Brazi Llan 
affairs, rapidly becoming a major econonlc concern. 
In order to wean Itself fron expensive Inported oil, 
the BrezlUen government hae launched a bold fuel 
substitution program [Proalcool] which Is primerlly 
directed towerd turning suger cane Into ethyl elco- 
hol. The government '8 objective Is to power the 
netlon'a entire eutomoblle fleet with pure elcohol 
by century's end. 

Ostensibly, Proelcool hes been quite success* 
full Its 19B2 ethanol production accounted for 23.6 
percent of Brezll's eutomoblle fuel. The program 
Is, however, frsught with problems, end en Increa- 
sing number of BrezlUen sclentlets clelm thet Its 
costs will outweigh Its benefits. It Is said thet 
the progrem chenges the pattern of land use and 
employment, concentretes economic power In the hands 
of a power elite, adds huge amounts of pollution to 
the environment, destroys virgin troplcel forests. 
Is too energy Intensive end wasteful so thet e net 
energy gein Is questloneble, eMi competes with food 
crop production. 

Under Brazi lien conditions. It Is necessery to 
use one hectero of lend to feed an average size 
fcmlly (five people]. The average Sao Paulo fenlly 
requires two kilowatts of power for tren8port«..1on 
which Is mainly by eutomoblle. This energy could be 
obtelned from one hectare of land If ethanol were 
produced from suger cene. Tc echleve aelf-suffl- 
clency In eutomoblle fuel by century 'e end through 
the use of suger cene would require the use of one- 
helf of ell the lend In Brezll thet Is presently 
under cultivation. 



Heenwhile, scientists ere seerching for new 
end lees costly waya to produce energy from bio- 
mass. Recent raseerch In the production of bio- 
fuels has Included the use of caasave, hydrocarbon 
producing trees, wood cellulose, grass, and stil- 
lege weste. It was found that liquid atlllage 
waste from ethanol production when subjected to 
aneerobic farmentetlon produced e by-product that 
could be turned both Into a mathene fuel and a 
nitrogen rich slurry that could be used es a liquid 
fertUlzsr. If Proalcool Is willing to search. It 
would most undoubtedly discover a large warehouse 
full of untapped blomass energy resourcoe. 

Soft technology energy resources are not broad 
spectrtim ones like oil or naturel gee and should be 
utilized In smaller peckagas. Perhaps Brazil could 
gat 20 percent of Ite automobile fuel from euger 
cene, another 20 percent from hydrocerbon producing 
trees, and ao on. Ethanol production should be 
considered together with other forma of blofual 
production to help eatabllah a mora etable, com- 
plete and efficient fuel producing Infrastructure. 
This would be especially true If celluloalc mater- 
ials from wall managed foreet plantations were 
used. 

If the Brazilian government follows a single- 
minded sugar cane oriented path In Its blofuel 
progrem. It could lead to the destruction of Irre- 
placaabla primary forest ecosyeteme, soaring food 
prices, Increased urben migration, and Incraaaad 
soclsl Inequality. The progrem's coats would most 
undoubtedly outweigh Its benefits. If they, how- 
aver, follow 8 path based on environmentally sound 
planning end a diverse and decentralized energy 
Infrestructure, the program could k jcome e positive 
force with a bright energy future. 
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SU6ARCAN&-BA8ED ETHANOLt POTENTIAL CONFLICTS FDR CARIBBEAN COUNTRIES 



OowLat Budhraar Graduato Research Aeeoclataf Oa^artment of Agricultural EconoalCB and Rural Soclologyv The 
Ohio State University 

Norman Raskr Professorr Oepertnent of Agrlculturel Econonlce and Rural Soclologyt The Ohio Stete Unlverelty 



Many Caribbean countrlee depend on suger for 
their economic prosperity. Suger Is a velueble 
source of foreign exchenge eernlngsr government 
revenuor employment end rurel Incomee. The current 
eltuetlon In the preferentlel (EEC and US} »s well 
as world merkete necessltste olternatlve uees for 
sugarcane. Production of ethsnol (fuel slcohol] 
from sugarcsns provldss ons slternstlvs for sugsr 
sxporting countriss* Ethsnol ss sn energy sourcs 
offsrs sdvsntsgss snd for countriss In ths Csrib- 
bssnr the Csribbssn Bssin Inltlst^ve offers possl- 
blUtlss for sxporting sthsnol to the U.S. 

Assuming trensferebl Uty c? elcohol technology 
to ths Cerlbbeen snd sthsnol bsing pricsd compstl- 
tlvsly mith petroleumy this peper exemlnjs potentlel 
Impscts of s sugsrcsns*i)8S6d sthsnol progrsm In 
Jsmslcs and ths Oomlnlcan Republic. Thess Impscts 
mill bs snslyzsd st two main lavele ^ changes In ths 
dsmsnd for rasourcssy mainly lend due to adjustments 
In sgrlcultursl production snd nst Impscts on for- 
sign exchsnge ssrnlngs. 



Bot h count r1 os hsve sms 1 1 Isnd s rsss «1 th 
pressures from populstlon growthv dsflcit sgrlcul* 
tursl production snd hsve Isrgs srsss of msrglnsl 
lend. Lsnd Is thsrsfors s cri ticsl fsctor snd 
poUcIss should Sim st maximizing nst rsturns to 
lsnd ussd In sgrlcultursl production. Givsn domss- 
tlc snd sxport dsmsndsv ssvsrsl production srtlvl- 
tiss srs modelled to determine eech country'e com- 
peratlve edventegev end tradeoffe Involved In the 
production of fcody sugsr snd sthsnol. 

Ths pspsr slso sxsmlnss ths opportunity costs 
from trsds In foody sOhsnolv sugsr snd pstrolsum 
snd thsir nst Impscts on forsign sxchsngs ssrnlngs. 
Thsss Includs rsplscsmsnt of sxports of sugsr snd 
molsssss with exports of sthsnol to ths U.S. mmr- 
kstr psrtlsl substitution of Importsd pstrolsum 
with domsstlcslly producsd sthsnol snd Importing 
food to nest ssch country's food rsqulremente. 



BIOGAS AND FERTILIZER FROM BIOHASS IN DEVELOPING COUNTRIES 



Authorsi O.L. Osyi C.B. Fsdlorr and K.P. Stslnberg 

Dr. D.L. Dsyf Agricultural Englnesringr Unlvsrslty of IlUnolsr 1304 W. Psnnsylvsnia Avsnusy Urfosnay IL 
61801, (217) 320-^874 



This projsct Is sn snglnssring tschnology 
slsasnt of s USAIO Title XII Strsngthaning Grsnt to 
ths Unlvsrslty of Illinois. Our project U sntltled 
Hloroblsl Convsrslon of Blomsss Into Fusls, Fssd, 
snd FartlUzsr In Dsvslcping Countriss. Ws srs 
prsssntly working with Egypt snd Ksnya. 



Fuslr fssd snd fsrtlUzsr are critloal rs- 
sourcss thst In msny Instsncss must bs Imported st 
s grest expsnss. Ths high cost of thsss rssourcss 
along with high Intsrsst ratss srs msjor sconomic 
problsms for sgrlcultursUstSr sspsolslly In dsvsl- 
cping countriss. Convsrslon of looslly svsUsblt 
by-products (blomsss] to fusl, fssd snd fsrtlUzsr 
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can greatly Improve community davelop»«nt and wel- 
fare. Waata Raterlala and by-^roducta have at laaat 
four advontagea aa aources of blonaaas (1) they are 
avalleble iteerbyt (S] they ere continuously evella- 
blOf [3) they generelly have negative value end nay 
be a Bource of pollutentoi end [4] they are amenable 
to blologlcel upgreding to ueeful producte. 

The objective of thle etudyi le to provide 
fueli feedf end fertilizer by utilizing the weetee 
and by-producte froa a Kenya fani eervlce center. 
Each fern service canter le plenned to operete e 4 
hectere fam; 1 hectare of corni 1 hectere of Nheeti 
end 2 hocterea of legume/greaa olxtura. There would 



elao be 10 delry cowsf 35 plgsi end 3G0 chickens. 
Westea and by-products from these cropa and live* 
atock can be used to produce methane end poeelbly 
elcohol to Bupply locelly needed fuels end to help 
operete e food processing plent. 

We ere collecting beckg round Informetlon on 
the quentlty and cherecterlstlcs of the weatea and 
by-products. We ere perfoming laboretory resaeroL 
on mixtures of the wastes end by-produots to match 
blogae production with energy requlresenta. Final- 
ly! the reeldues from bicges production will be 
used to provide feed end/or fertilizer to be used 
on the ferm eervlce canter or In the locel com-' 
munlty. 
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PRIVATE SECTOR AND GOVERNMEf^ RO^S IN 
REI€WABU: RESOURCE DEVELOPf€NT 

THE JAMAICA FOREST INDUSTRIES DEVELOPMENT COMPANY; A UNIQUE PROGRAM FOR Ir^'ROVINS 
A DEVELOPING COUNTRY'S TIMBER PRODUCTION 

Joseph 6. Massayy Associate Professed. Depertnant of Forast Science, Texas A a M University, CotLego Ste- 
tion, Texas 77843 

Diane B. BadgLey, BioLogicaL Technician, USDArARS, Temple, Texas 76503 
V. Allan Jones, Plant Physiologist, USDArARS, Tempie, Taxes 76503 



In March 1985, two of tha authors conductad a 
one week tour of Jamaican forestry, hosted by tha 
Jamaican Depertnent of Forestry and Soil Conserve* 
t.on, and by th^ government-*owned. Forest Industries 
Davolopnant Conpany [FIDCO]. The tour and litera- 
ture provided a basis for outlining issues associa- 
te/ with this unique approach toward timber self- 
suf^Mciency, conb^'^ning a government-owned company 
with a mora traditional government agency. 

The goel of the two orgenizations is to reduce 
the island nation's 60% dependency on wood imports 
to a point of aelf-suff iciancy. FIDCO^s own goal is 
economic solvency. The cc^ue^ny ha? exclusive rights 
to the harvest and primary processing of all soft- 
wood in th^ country. To carry out its mission, it 
Rsneges nurserieci and softwood plantations, harvests 
with sophisticated high lead equipment, and priCQ^ses 
tha timber ivi e modern sswoill. Tha more tradi- 
tional Department of Forest end Soil Conaervatiun is 



responsible for the timbar resource and the land on 
which this timber is grown. Beforo FIDCO's crea- 
tion in 1976» the Department was reaponsible for 
ell tied)dr. Now:, because of tha authority over 
softwood vested in FIDCO, the Department* a purview 
is pribarily the hardwood resourca sfhich is subss- 
quantly processed by the priveta sector. 

This unique approach has brought to light 
issues which can eid other developing u^Mntries 
considering similar approachas.* By granting sole 
rights to softwood to FIDCO, this more profitable 
timber resource is taken from tho private sector. 
Also, there is potential for conflict between tha 
two organizations. Both organizatione draw from 
tha tmme profess^ional forestry labor pool and land 
rascurce which is orpabla of growing eithar hard- 
w&od or softwood. FinaUy, the objective of self- 
euffiblancy :4ay encourage a sub-optimal use of tha 
land. 



SUSTAINABLE RESOURCE EXPLOITATION AfO MULTINATIONAL BEHAVIOR 



Robert Walker, Regional Rasearch Institute, West Vi.^inia University, Morpentown, WV 2650B 



Beoause an optimum process is oonditioned by 
tha agent or agents attempting to optimize, optimal- 
ity for one agent noad not be optittality for anoth- 
er. Ihis can lead to misallocation in ocuntrias 



which are pursuing devcilopmont objantlvaa by at- 
tempting to attract multinatiomU corporations. 
Soil fdrtility and forests may oe menagad as ranaw- 
vjla resources, and it is optimal tt) do so if tha 
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8cc1al discount rate 1e low, aa It should bo with 
forvarchLookIng dave lopnent plana. Hultlnatlonalap 
however^ maxlnlza Income atrsems irlth e lauch higher 
dieoount ratet vhlch transforms ranavable resource 
stocks Into Inferior assetSp and thereby promotee 
depletion. At tha sase time, {oultlnstlonals Intro- 
duce new techno loglee and loprove the human cepltel 



of the Mork force. In etteispting to attract multl"- 
nationals^ planners should consider thaes bensfltSp 
but ehould elao take Into account possible dep lec- 
tion effects brought about by multinational behav- 
ior. This peper presents an analytical framsNork 
Hhereby benefits end costs of multinational aiting 
can be ascerteined. 



AN EVALUATION OF EQUITY AND NON-EQUITY ORGANIZATIONAL 
ARRAN8B4EN7S USB) BY U.S. WOO-BASS) FIRK8 IN THEIR FOREIGN OPERATIONS 



Edwerc M. Bilek, Research Felloir, Department of Forest Rasourcesp College of Forestry^ University of Hinne- 
eota» 1530 N. Cleveland Avanue» St. Peulp Hinnesoto 5510Br (612] 376-8355 

Research supported by the Netionel Timber and Wood Requirements Prcjeot, Forest Products Laboratory r USDA» 
Madison, Wiscor.sinj and the Collage of Forestry and the Agricultural Experiment Steticn, Institute of 
Agriculture, Forestry and Home Economica, Un^vsraity of Minnaeote, St. Paul, Hinnaaota. 



Tha United Stetea cental na the largest wood- 
baaed coi^aniae In the vorld. Of the world's 27 
I'^-geat multinational wood-baaed compenies, 14 of 
than are U.S. firma. Thaae companiaa lead tha 
world's wood-based induatry with respect to total 
aalae. The U.S, oompaniea have a firm foundation on 
which to compete — tha U.S. market. But they heve 
moved abroad end estebliehed operetionu in foreign 
countries. 

The presence of foreign compsnies within their 
borders ia e concern to moat third world countrieSs 
A atrong aense of nationalism and a diatrust of 
foreign involvement within their countries are 
common sentiments. Foreetry operations are oape- 
cially visible. The oporationa require the owner- 
ship or control of vest trecte of land. This can 
create conflicte between the companies, which need 
Btebility for long-term austsinad-yield foreetry, 
end the foreign govemmsnts, which do not wish to 
relinquish control of their natural resources. 



This peper containa a diecussion of the typaa 
of organizetiorml arrangements which may be uaad by 
the U.S. wood-besed industry abroad — tha typaa of 
operetiona eatabliahed, the raaaone these organiza- 
tional forms ware utilized, tha types of organiza- 
tions which would be preferred by the companiaa, 
and where the induetry appears to be headed with 
respsct to its foreign involvement. 

There era 10 beeic ways of organizing foreign 
operetiona. They may be divided into two typaa ~ 
those not requiring equity invaatmant and thoaa 
requiring equity inveetment. Each type of opera- 
tion has adventegea and diaadvantagea from tha 
viewpoint of both the parent company and tha boat 
country. Each operation ia a compromiaa between 
parent company and boat country daeiraa. Tha major 
influencing factors dictating tha type of organiza- 
tion ebtablished are discusssd. 
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INFRASTRUCTURE ISSUES IN PRIVATE SECTOR FINANCING OF 
RENEWABLE ENERGY TECHNOLOGY A^O FUELS IN THE THIHD WORLD 



Tom P. Abates and Oavid ELLaworthf 1 a aaaoclataat inu.i 3704 11th Ave. fjuthf MInneapoUay HN 55407r 
[612] 823-3154 



Secauaa of current debt and foreign exchange 
probLemef developing countries ere heving difficulty 
In Loceting capital for new projecta nmch leee for 
ImprovoRent of exiating operetlona which may be 
impacting the iaaue becauae of inefficient energy 
conaumption. Oecreeee in foreign aid acerbetea the 
iaaue. Public aactor ownership or control of the 
energy/power aactor also p.^ovida potential obsteclee 
both fPom a bureaucratic and technicel perepactiva. 

A unique program ie currently under devalopmant 
in Latin America which hea tho following olemantex 

1] en inf reatructure teem of policy 
oakerar civil aervice pareonnel 



and private sector entrepreneuret 

2] use of the extant foreign debt to 
leverage third party invaatmentSy 
end 

3] e private eactor technicel/bueineaa 
management teem and educational 
program. 

Thie epproech ie being uaed for production of 
energy end conventional agriculturel crope as wall 
86 for improvamant in prcductivity of extent pruc* 
eaaing oparationa. An axenple will be provided 
utilizing one apacific country. 



OEVELOPHENT OF AN INTERNATIONAL COOPERATIVE FOR THE CONSERVATION OF 
THREATENS) CONIFEROUS Sr'':CIES IN CENTRAL AMERICA ANO MEXICO 



William 8. Ovorak, Oirectorr CAMCORE Cooperetiva, School of Foreet RseourcBBy North Ceroline State Univer- 
aityt Raeaerch Annex Waat - Box 8007, Raleigh, North Carolina 27695-8007} {919] 737-2738 



The Central Anarica and Mexico Coniferoue 
Rasourcea Cooperative [CAMCORE] wee formed et the 
School of Foreet Raaourcea, North Carolina State 
Univeraity in 1980. Ita objective is to oonearve 
and atudy threetened populations of conifers in 
Central Americe end Mexico by making seed oollac- 
tiona in the region end plenting the genetic mater- 
ial in protected field triala throughout the Tropica 
and Subtropica. The program la unique beceuse the 
primary driving force behind its formation wee 
private foraat induatry in North and South Americe. 
Prese..tLy, the Cooperative has 11 corporate members 
rap raf^ei ting Brazil, Colombia, South Africa, the 
United Stetea and Venezuela. H09t country foreet ry 
orgenizationa in Guatemala, Honduras and Mexico era 
honorery membara of the program. CAMCORE'a auccees 
damonatratea the velue of en international collabor- 
ative effort that includae raaaerchere from the 



privets sector, ths scedsmic/scientific community 
St ths university snd govsrnmant offioisls in host 
oountriss. 

Ths CAMCORE Coopsretive la governed by en 
Advisory 8oerd made up of one rapressntstive from 
each member orgenization. The director of the 
progrem, who la an university employee, haa broad 
bassd powsr and makes daciaions on technical mat- 
tera and halpe forrauleta policy for the program 
with the aaaiatanca of the Advieory Boerd. Annual 
meetinga are held to diacuaa proposed budgata, vote 
on the epplioetions of new members, and appraise 
tha atatua of the work being conducted in the 
field. 

Intarnationel cooparativea patterned after 
CAMCORE ehould work well in other biologiceL/egrl- 
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cuLtureL fields. The object 1 vets] for the formation 
of the cooperetlve program should be sinple end 
etralghtfok^erd. Private Industryt not the unlver- 
sityt should ur* the one that Inltletes the coopera- 
tive's formation. If not, industry support will 
decline during periods of economic Instability or 
when the excitement of the new program waars off. 
The work load for eech cooperative raeraber nxiet be 



the same. Good comi'nunlcetlon between the univer- 
sity and cooperative members can not be over 
etresaed. This not only Includes constant corres- 
pondencof but tinnuely personal visits by the direc- 
tor or hia staff to Inspect field activities of 
each organization. Results of the cooperative's 
work are ahared by all members and made available 
to the public. 
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ENVIRONMENTAL MANAGEMENT EDUCATIONi A MODEL FOR SUSTAINABLE RESOURCES DEVELOPMENT 



Robert E. Rotht Ph.D.i Profeeeori EnvlroninentaL Educatlony School of Naturel ReeourcoBi The Ohio Stete 
University, CoLuBi)U8v Ohio 43210, (614} 422-2285 



GlobeL concern about envlronmenteL problems, 
quality of human Ufa end tha Impact of development 
led to the convening of the United Natlone Confer*- 
ence on the Environment In Stockholm, Sweden, In 
June of 1972. The recently concluded tenth anniver- 
sary of the Stockholm Conference stressed the need 
and role for environmental education. 

Recommendation 88 of the Stockholm Conference 
called for tha establishment of an 1. «ernat1onel 
progrem In envlronmentel education that would be 
Interdisciplinary In approach, formal end non-for- 
mal, encompessing all levels of education end direc- 
ted towerd the general public. 

Against this backdrop, the focus on reeources, 
economics and the abUltlae of developing countries 
to cope with escalating problems wes Increeslng. It 
can be concluded that essential envlronmantel re- 
sourcee of developing countries are subjected to 
stresses of unprecedented magnitude end the heelth, 
nutrition end general wall-being of Large portlone 
of the population are directly dependent on the 
Integrity end productivity of these resources. 
Governmentel aolUty to manage resources effectively 
over time may be the most Important prerequisite to 
the eredlcetlon of poverty, the fulfillment of besic 
human neede, obtaining e quality life end the ultl- 
mete achievement of sustained development. 

While the neturel raeourcee of most developing 
countries ere being rapidly depleted by general 
deforestetlon, habitat u;:^truct1on, desertification, 
eoll erosion, end tha pressures of repid populetlon 
growth, government egency and non-government orgenl- 
zatlon ability to educete and Inform the people 
about the effective management of neturel resources 
may be the moot Important prarequlelte to echleving 
a quellty Ufa. 

A modal for the strengtliening of developing 
countrlee' EnvlronmenteL Educetlon and Information 
cepablUtlee for building en approprleta Institu- 
tional framework to deal with conearvatlon problems 



and sustainable renewable rasource and energy 
development 1e preeented. Exemplea from the Domln- 
Icen Republic and Barbados will be discussed. 
Public anvl ronmental management education and 
training programs will be diecusead In relation to 
the astabUehment of eound ranewabla resource 
menegemant pLene, dovelopmantal goals, and the 
estebllshment of an envlronmantel ethic. Evalua- 
tive approachee ere presented In ral.at1on to pro- 
gram end workehop effecti vanese and knowledge gain 
end attitude ehlft In relation to eelactad environ- 
mental management and energy lesuee. 

EnvlronmenteL Menagement education Is concern- 
ed with en Individual's ealf understanding, an 
understanding of the co- Inhabitants of tha Earth, 
and Interreletlonshipe within and among each of 
these constellations of concern. A major goal Is 
to encourege the Individual to develop the ability 
to make thoughtful decisions which will creeta an 
environment that allows one to live e quality 
life. Speclflcelly, envl ronmentel menegemant 
educetlon Is concerned with developing a citizenry 
thet Is: 

1. knowledgeeble about the biophysical 
and eor.locultural environments of 
which ran Is e parti 

2. eware of envl ronmente I problems 
and management elternetlves of use 
iv solving those problems; and 

3. moti voted to ect responsibly In 
developing diverse env1ronmon:8 thet 
ere optimum for living a Quellty 
Life. 

(Roth, 1869) 

Thus It cen be eean thet environmental manega- 
mont education la ooncerned with knowledge of tha 
universe, eoclety, end the Individual, In thet It 
not only attempts to provide the Individual with 
envl ronmentel understsndlnge, but else views one ae 
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e potential creative being end encourages eccep- 
tence of the responslbUlty for dedal on-making 
which la oura by virtue of being human« 

Another cheracterlatic of envlronroantaL manage- 
raent education la that It deaLa with ettltudesi the 
Qttltudea people hold about themaelvoap toward other 
Indlvlduala and groupa of Indlvlduala^ and tonerd 
their environment. Theae conatelletlona of Ideaa 
greatly affect our level of living and quality of 
life. 

Secauae envlron^nental management aducetlon la 
not Juat ecologyp reaource-uaay aoclologyr ert 
oppreclatlonp phlloaophyt or managamentt an Inter-- 
dlaclpUnary focua la required that embracea the 
aclenceai humanltlesy aoclal aclancBr and technology 
In like aaeaure for purpoaea of developing cognitive 
underetandlngi belief and attitude changet end 
providing motivation for behavioral change end 
effective action. 

The propoaed model hea the edventege of being 
conclaat graphlcy end logical In Its eppUcetlon. 
It provldee an easily vlauallzed guide to the proc- 
eae of progrem development In both formel and non- 
formal educational aettlnga regard leaa of cultural 
and net lone I context. The program developer la 
reminded thet the Identification of appropriate 
env 1 ronmente I nenagamant/educatlon goelai objectlvea 
with a behevlorlel or meeaureble orlentetlony end 



we 1 1 defined end Implemented co*amun1cet1ona or 
teaching atrateglea are eaaentlal for echleving e 
"QuBllty Life.** Feedback of both e formative and 
aummatlve nature are to be utilized in relation to 
Impact on the recipient or tergat audience. 
Through rigoroua evaluation atrateglea Involving 
pre end poet teating of concapta and attltudaa 
aaaaaamant of aki lla eixi parformancey and the 
echlevement of entlclpeted goels In documenteble 
formr It will be poaalbla to demonatrate achieve- 
ment of Intended goela In reletlon to the Improve- 
ment of the "Quellty of Life." 

The propoaed model for I:nv1 ronmente I Hanaga- 
ment Educetlon haa been utilized In both the 8pan- 
IbH and Engllah apeeking Caribbean for the Imple- 
mentation of training and aducetlon progrema. 
Concapta approprlete for the development and Imple- 
mentation of both conaervatlon and environmental 
management education eppear to be relevant. The 
variety of methodologlea employed for the formal 
and non-formal education aettlnga have bean effec- 
tive. The oatabllahed goals end objactlvaa of the 
progrem exemples ere being echlevad as evidenced by 
the varloua preliminary evaluative atrateglea. It 
Is auggaated that the model for Environmental 
Management Educetlon be utilized es e guide for the 
development of either formal or non-formal environ- 
mental menagement/ education programs In developed 
ea wall ea developing countries. 
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IDENTIFYING STRATEGIES FOR RENEWABLE RESOURCE MANA6EPOT 

IN THE PUBLIC SECTOR 



TRAINING AM) INSTITUTION BUILDING A KEY TO NATURAL RESOURCE OEVELOPHENT 



Oevid Oetsrtnslor end Edward Bucknetf ProfesBorsy Oepartmsnt of ForsBtryy Wildlife and Flsharlesy University 
of Tannsaaeaf P.O. Box 1071 t Knoxvlllay TN 37S01 



The "Suatelneble Oevalopment of Natural Ra- 
aourcaa In The Third World" Initially and ultimately 
ahould focus on people; on the rural Inhabitants 
that ars a part of tha human ocology which links 
tham to natural resources; end on urban people who 
work In factoriss based on thssa rssourcee and/or 
conauma rosource based products. Ths focus of this 
paper la on the fomar group. The view Is takan 
that auatelnabls davslopmsnt of natural resources Is 
a component of sustalnabls rural development which 
la part and parcel of ths sustainable development of 
psopls. 

Any sffort dsalgned to Impact changs should 
aU^ys consider "who" Is impactsd; who galnsy who 
losesy who bares risks end what le et steke. 
Wabstsr defines sustein as "To nalntalny keep In 
existsncet kaap golng^ prolong...." Conservation Is 
defined aa "protecting from loaSf waste." In apply- 
ing thses concepte to rural devslopmentf It Is 
Important to consider who gelns and loeee from 
"sustaining" end "conserving." In essence^ who la 
tha "customerr" who Is the major actor In rural 
davalopmsnt? The answer Isy of couraef ths land 
uaary tha farmer. 

Ths extent to which small farmers In developing 
countries set economically rational has bean debetsd 
considerably. If a consensus view axistsy a more 
recent one la that; they ere retlonely but feer 
change due to their perception of high rieks related 
to their aubsletanca level. Farmers often view 
Innovation as placing them In more vulnerable poel- 
tlone such as reliance on outside markatSy conssr*- 
ving a given section of lendy or changing practices 
that are unprovan to them. 



Howevsry In order for meaningful progress to 
be made to sustein natural reeourcee In many areas 
of ths developing xorldy land use technlquse nuat 
Changs. Fanasra must adjust their attitude towerd 
ths lend end lend ues declelona. Thie difficult 
bshevlorel change will require long tern comnltmant 
and supporty Innovative strataglaey and etrengthen- 
Ing Inetltutlone that Interface with tha land user. 
To ba effectlvoy thie chenge wHl require that tha 
farmer be a central participant In the daeign of 
any changs. 

The fermer hes oftsn not bsen e key partici- 
pant In the dsvslopment of streteglee for eddras- 
sing the degradetlon of natural raeourcea. Soma 
Institutions that act as "chenge egents" exclude 
farmer Input. The approach suggested here propoeee 
tha Inclusion of the farmer In the evolution of the 
product. This will require thet Inatltutloney 
dealing with fermsrsy undergo en Institutional 
metemorphoels In order that their approach to 
program development meets the neade of their cuato*- 
mery the fermer. 

A framawork Is auggssted for bringing about 
thie metemorphoels. The foundation of this frame- 
work Is that the inetltutlone have to perform the 
chenge thamsalves. By working within groups and 
with "elatar" agenclesy Institutions are ancoureged 
to collectively develop approachae that will work 
for them end encompeee tha concept of high farmer 
Involvement. Ths approach Involves a prograeelon 
of pheses end will require at laeet 2 years to 
complete. A specific example le diecueaed regar- 
ding erosion control end land reetoratlon In tha 
Andeen Region of South Aaarica. 
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COMMUNITY PARTICIPATION TRAINING FOP EXTENSION FORESTERS IN INDIA 



Jo EUen Forcer Ph.D.t Associate Profeseorr Depertment of Forest Reeourcesr University of IdehOf Hoecowy 
Idaho 83843 t [208] 855-7311 



In thft faLL of 1984 three two-day workehope In 
community participation technlquee were conducted In 
Madhya Pradeehr Indie* »1th eupport from the Coneor- 
tlum for International DeveLopment/Woman In Develop- 
ment Project end USAIDr New Delhi. The primary 
focue of the USAID-MeJhya Predaeh Social Foreetry 
Project 1e the eetabllehment of tree plantstlone 
thet will meet the vlllegare' naede for fuelwoodr 
fodder^ end a variety of minor foreet producte. 
The purpoee of the project 1e to craeta the Inetltu- 
tlonal capability to aeelet vlllagere to manage 
communal and private land for euetalned production 
of theee producte. Baeed on a qusetlonnel ra given 
to workehop partlclpanter they do underetand the 
goal of Increeeing the flow of foreet producte to 
vlllagere through social forestry^ but they do not 
understand the purpoee 1e Inetltutlonel development. 

Sixty-two Soclel Foreetry Extenelon Foreetore 
in the Hedhya Pradeeh Foreet Department completed 
the workehope. The focue of the workehope wee on 
group declelon-ioeklng and coneeneue-reaching technl- 
quee that can be ueed by foreet extenelon workere to 
Increaee comsnjnity pertlclpatlon In eoclal foreetry 
projacte. The Nominal Group Procees wae ueed to 
achieve coneeneue on the major fectore Influencing 
vllleger pertlclpatlon. Tha 5 moat Ic^ortant fec- 
tore given were: villager approhenelon that commun- 
ity foroete will teke land currently being ueed for 
grazing; village pol1t1ce| uncertainty ebout the 



dietribution of the benefite from the community 
foreet; vlllagere' leek of knowledge ebout foree- 
try; and difficulty In getting community forest 
lend from the Revenue Department. It ehould be 
remsmbored that theee fectore repreeent what • 
eelactad group of forastere eey are the probleme. 
They may not be tha fectore that would be mentioned 
if villagers themselvee were aekad. 

Technlquee to increaee participation of target 
groups were developed with attention given to tech- 
nlquee directed towarde villasa women and the land- 
leee. Informal diecuesione held with various women 
eeeociated with tha project indicate raeeerch ie 
needed before the role of women foreetry extenelon 
workere and vi liege women involved in community 
foreete can be edequately aeeeeead. 

Tha information gained from theee workehope 
ehould be ueed to meke project modificatione and to 
daeign future treining opportunitiee which minimize 
the lecture mode of leerning end concent rete on 
problem-eolving end interpereonel communicetion 
ekille. Beceuee community forestry world-wide ie 
in tha pioneering etegaf extenelon foreetere end 
vi llagere muet leern to be their own problem- 
eolvere through creativityf experimentation and 
riek-taking. Theee charecterietice ehould be 
encoureged by the Soclel Forestry Directorete to 
enhance the probebility of eucceee for the project. 



WOHEN STILL DENIED ACCESS; AN INSTITl/TIONAL CHALLENGE 
TO SUSTAINABLE DEVELOPMENT IN THE THIRD WORUD 



D. Richard Smith, Profeeeor of General Studiee end Aeeociete Director, International Programe in Agricul- 
ture, Internationnl Education end Raeearch, Purdue Univereity, Room 26C, Agricultural Adminietretion 
Building, Weet Lafeyetta, Indiana 47907, [317] 494-8463 



One of the greataet inetltutlonel challengee euetainabla development of natural raeources and to 
faced by developing netione ie their effort to do do eusteinable development of human capital. Both 
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are raqulrad for successfuL deveLopmant. They have 
an Interlocking end eynerglstlc relationship vilth 
progress. Human cspltal Invested generates fiscal 
capital which in turn unlocks access to natural 
resources 9 and a major part of Third World hutnan 
capital Is being wasted. 

The blocking of acctsoS of aoisen by LDC's to 
receive advenced education Is still a major problera 
of the LDC's that clearly Impacts eustelnable natu- 
ral resource development. Easily overlookedy It Is 
one that Is seldom eddressed by Institutional Infra- 
etructuresr be they governmentalr donor agenclasr or 
private sector organizations. UNESCO9 U.S. Govarn- 
nentt The Institute for International Educetlony and 
other stetlstlcel documents show ;het etill today 
only of the enrol iiment of U.S. greduete schools 
ere women from Third World countries. There Is en 
ever Increesing number of males from UX^'s entering 
U.S. higher educetlont but thet picture Is not 
changing for females from those notions. 

Many of us may ovarlook their plight end fall 
to realize thet despite the echlevements of many 
women there etill are those who exiet within systsms 
where the economy end educetlon evel labia offer to 
those women only about three cholceei (1] physical 
labor In the fields; [2] production of beblee for 
additional labor availability or bartering; aiid [3] 
slight possibility of becoming en elepantery teacher 
If ''born well." 



Oil dollars^ money from the sale of precious 
minerelsf dollars from multlnetlonel corporations! 
U.S. foreign eld — ell hove made avalleble to 
these Intellectually gifted males loan fundsy 
scholershlpsr grentSf end training dollars thet 
en^le them to pursue postsecondary education In 
their own countrlee (or In the U.S.]. With good 
racorde they may else be eble to pursue that ult1~ 
mate entry Into the elite of their netlonsf those 
who heve benefitted from graduete educetlon In the 
U.S. 

The Indlvlduel returns to his country a 
"epeclellsty" destined to become pert of en elite. 
We ere talking about such sophisticated areas ae 
remote sensing; internetlonel be.iking and finance; 
agronomy; mecro-economic planning; Industrial and 
production management; farm management; eoll test*' 
Ing; civile electrlcaly petroleum and nuclear engi- 
neering; lend development; and the like. 

Whe rees about 30X of the 1 nternat 1 one I stu- 
dents In higher aducatlon In the U.S. are femaleSf 
the Institute for Internetlonel Education aetlmatas 
thet only 6*-7X ere studying at the greduata level. 
The pessege end funding [In 1975] of Title XII9 en 
emendment to the Foreign Asslstence Act of 1961 9 
portends a sizeble Increase In the Involvement of 
Land Grant and other "eligible" unlversltlee In the 
training of Internetlonel etudents to solve prob*- 
lems of femlnof nutrltlooi end food scerclty. One 
success model Is the AAUW Internetlonel Fellowships 
Progrem. 



FIRE IN THE FOREST IMPLEMEMTING AGPOFORESTRY IN A PHILIPPINE VILUGE 



Robert C. Salezerr Depertment of Anthropology, The Ohio Stete Unlversltyp 124 West 17th Ave.f 208 Lord 
Kallr Columbue» Ohio 4d210» [614] 421-2590 



The Introduction of agroforestry es en olteraa** 
tlve land manegement system for rurel oommunltlee le 
Influenced es much by the etruoturar end processee 
of Implementetlon ee by the community's structure 
and organization. Bottle-necks In the flow of 
rtaourcee era traced to problems In 1nter--agency 
coordlnetlon and to the ethoe of hierarchical cen- 
tre U oonformlty to procaduresy end personel eggran- 
dizement which cherecterlza the supra-local bureeu- 



crecy. In turn. In the arene of th& locel Imple- 
menting organization, el Hence groupe heeded seper- 
etely by the meyort the project manger, end the 
deputy manager, ere seen to compete for the proj- 
ect's limited resources. Including the steff't 
support. Aa e reeult. Inefficiencies In project 
admlnletratlon and manegement ee wall ee In the 
extension end delivery system are exacerbeted. On 
the other hand, the fermers' condition of uncer- 
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telnty and their limited eccees to resources also expediency but the c^utcowe of a rational calculus 
baer upon thair rssponses to agroforostry. Their of economiOy political? and social costs end bene- 
dacieioney howevery are not eimply the result of fits. 



SUSTAINABLE DEVELOPMEMT OF FRAGILE LAW)Si DIFFERING AG'?NDA8 IN THE WEST AFRICAN SAHEL 



Dr. David D. Gowy DsvaLopmsnt Alternativee, Inc., c/o 1927 Weet Lawn Avenu;;, Hadieon, HI 53711 



Thie peper will exenine the institutional 
chellanges to euetainable developmont of fragile 
lande in the Third World from the differing perspec- 
tives of the principal partiae involved! the looel 
population, govammants and thoir ministries, and 
the international donor connunity. These parties, 
both inetitutionel and individueU try to achieve 
different and sonatimas contradictory ende. Whan 
agendas differ, euetainable development will rarely 
receive priority attention. As a result, differing 
agendas have been a recurring eource of problems in 
the inplenentation of a variety of development 
p{ ojects. 

Furthermore, it ie only recently thet the ieeue 
of euete Inability and the factors thet cen contri- 
bute to ite echievement heve been seriously ad- 
dressed - et leeet by the intornationel donor com- 
munity. The Sana holds trus for fragile landa and 
thair devalopmentt the relevent, eppropriate tach- 
nologiee ere etill in their infency. To clerify the 
importence of theee three issuee - differing agen- 
dae, eueteinability, end the development of fragile 
Lende - cess study material will be pressntsd from 
the Sahal of litest Africa. Particular ssphaois »ill 
be pieced en the experiences of nomandic herders and 
sedentary fai'mers. 

This erea of the world ie of particular inter- 
est for the following reesons; 



In ordsr to survive both groups davsloped 
sxtsnsive, rather than intensive etrate- 
giee for deeling with environmentel 
uncerteinty; 

The famine of the 1970'e indicetad that, 
to a certain extant, suoh atrettgias ware 
becoming redundant - a lesson reinforced 
by the preeent experiences of several 
count iee in eub-Saharan Af rioa. The 
factore contributing to thie redundanoy - 
political, economic, demographic, and 
eociel - will be exeninedi end 

As e reeult of the femina, in which both 
herders end formers were often directly 
blamed for degrading thair anvironmsnts, 
vsrioua developmental efforta ware moun- 
ted to protect theee fregila lande. Ten 
yeers leter such efforts eppeer to have 
hed little effeotive impact. The pepor 
will ettempt to explein why these efforts 
heve been eo fruitlese. 

The final sissction of this pcpor will cxcains 
whet donore, governmenta, end locel populations 
heve leerned from thees experiences end what etape, 
if any, have been taken to ameliorete the aitua- 
tion. Recommendatione will bo made in terms of 
reeeerch needs, policy implicetione, and stratagiee 
for implementation. 
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A LAND-USE ALLXATIDN MODEL FDR DEVELOPMENT OF NATURAL RESOURCES IN NEPALESE HILLS 



Keshab M. Shakysy Greduste Research Assletanty Virginia PoUtechnio Institute and State Unlversltyy Blacks- 
burgt Virginia 



A typical Nspalaae hill farm Is en Integreted 
system producing foody fuelwood end fodder simultan- 
eously. Locsl people abuse the Inefficiently sdmin-* 
Istersd forest-covered government land by sxtrac- 
tlng fodder and fuelwood and cultivating It for food 
production. Absence of a rational land-use alloca- 
tion schsma end tha government land* a common proper- 
ty nature have caused foraat reaource depletion 
and serious soil erosion problama. 

Programs to Increase crop yields teke ID or 20 
years before becoming effective due to seversl 
organizational end Instltutlonel Umltstlons. 
Forest resource depletion problems are serloue end 
need to be eddressed quickly. Thry cennot be post- 
poned until crop yield programs reduce on the land. 
Short-term progremsy vieble within the locsl techno- 
logical cspscltyy need to be developed to complement 
the time lag In crop yield programs. 

Land Is divided Into land claasaa beeed upon 
the variability In soil depthy slopsy physlcel and 
chemical properties. Varloua land-uae options snd 
their roansgsment level ere Identified within tho 
local technological cspaclty. A multi-objective 
programming model sllocatea land claaaoe to meat the 



locel doTnand for foody fuelwood and fodder within 
reaource end soil loae constralnta. The verlatlon 
between optimum lend-uae end exiating land-uaa 
Identlflea tha land-uaa changaa needed ^or the 
locel hill community. 

Parametria linear programming la uead to 
generate the multi-objective solutlona to avoid the 
prior Judgement about tha relative valuaa of dlf^ 
farant objectivea. Thia provldea an explicit 
anelyala of trade offa among the conflicting objec- 
tiveap 

The land-uaa allocation model la a uaaful tool 
to [1] evaluate the potential of increasing tha 
local production of foody fuelwood end fodder 
through lend-uae changeay [2] analyze tha impacta 
of policies or prograna which directly or indirect- 
ly change land-uaay and [3] help determine the aiza 
and acopa of each government agency* a program by 
eatimating program outputa. 

The model ie demonat rated with data from 
Phewa-Tal waterahsd covering 117 aquaro kilometera 
of typical Nepaleae hill agro-ecoeyatem. 



IMPLEMENTING THE WORLD CONSERVATION STRATEGYl 
SUCCESS STORIES FROM CENTRAL AMERICA AND COLOMBIA 



Jamaa Darborakr IXN j>nd WVlfF Regional Project Coordinetory Wlldlanda and Wat^rahed Programy Renewable Natu- 
ral Reaource Oept.y Centra Agronomico Tropical Oa Invaatigacion Y Enaananzay Turralbey Coata Rica 



Severe environmental degradation la occurring 
in Latin Amaricay including deforaatationy aoi I 
dapletiony mis-managamant of wataraheday destruction 
of coaatal anvironmantsy and overharvaet/undar- 
utilization of wildlife and fiohariaa raaourcea. 
Thaae trenda reduce opt 1 one for auatalnable develop- 
ment in tha regiony arc deatroying ita biological 



capitely and are major factors promoting civil 
atrifa* 

Honevery a number of aucceaaful pilot conaer- 
vation for development projacta are underway in tha 
region. Theae Include the La Planada Ecodavelop- 
ment Projecty Colombia; Kuna Indian Wildlanda 
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Project, Panama; Costa Rican National Park System; 
and the conservation training program of CATIE. 
Each project deals with priority themes Identified 
In the World Conservetlon Strategy. 

La Plenada Is a combined wlldlands conserve- 
t1on«*rural development project of the Colombian 
Foundation for Higher Educetlon [FES). FES has 
developed La Planada as a model private preserve to 
protect Its extremely diverse ecosystems end promote 
scientific research. To eliminate reserve degrada- 
tion end Improve resouroe utilization and living 
standarda of colonists and Indian nelghborsi FES 
cerrlee out extension end envlronmentel education 
programs, and contributes to Improvement o'' Infre- 
structure and social services. 

The Kune Illustrates the possibilities for 
conservation based development of Indlen reserves. 
With considerable outside assistance, they estab- 
lished a 6D,DDD he protected area within their 
reserve, to protect downstream agriculture and 
fisharlee, melntain water supplies, end prevent 
Invasions by colonists. A team of Kuna profes- 
sionals Is finishing a reserve management plen, e 
Kuna ranger force Is In piece, resource Inventories 
ere under wey, boundaries are being surveyed end 
basic 1 nf restructure to promote scientific and 
natural history tourism Is being constructed. 
Environmental education and agroforestry projects 
heva been Initiated In buffer zones. 

Costs Rice Is one of the smallest, yet most 



ecologically diverse natlone on the American main- 
lend. A lerge part of Its heritage Is protected 
In e model national park system, covering over 8X 
of the country. The 14^yeer old park service hae a 
highly-trained etaff, baeic infrastructure has been 
established In ell parks, most Inholdlngs have been 
purchesed, end environmental education has In- 
creesed public and political support for the sys- 
tem, now emulated by many countries. The parks are 
e macca for researchers, have Increased foreign 
exchange eernlngs through nature tourism, and 
protect watersheds which provide potable water and 
electricity to muoh of the country's population. 

The support of CATIE's Wild lends end Watershed 
Progreme hes contributed to the success of theea 
projects. Since 1976 It hes trained over 120D 
Latin Americans In short courses on wlldlands and 
watershed management. Interpretation end environ- 
mental educetlon, ranger skills and similar themes. 
Over 20 students heva graduated from Its K.S. 
progrem in wlldlands and watamhed management; meet 
hold key positions In netural raaources egenclas In 
their countries. This progrem hes created a criti- 
cal mass of trained end motlveted conservatlonlsta 
responsible for n^or extension of protected eraes 
systems In the erea. 

In addition to these efforts, other projecte 
to put the world conservation stretegy into action 
In Central Amerlce and Colombia are briefly men- 
tioned. 



AGROFORESTRY EXTENSION FOR THE INDIVIOUAL SUBSISTENCE FARMERl 
A STRATEGY FOR SAHELIAN REFORESTATION 



Gabriel F. Tucker, Oept. of Naturel Resources, Cornell University, Ithace, New York 



Oeaertif Icetlon ceused by populetlon pressures 
and triggered by recurrent droughts Is currently 
reeching cetaatrophic proportlcps In many arees of 
the sahal region of Afrlce. The degradation of 
arable land and the permenent loss of range end 
forest land threatens the very existence of millions 
of nomedic herders end sedentary farmers. 



Sahellan raforestetlon projects heve hletorl- 
cally been In various forma of Inc^Mstrlal large- 
scale plantatlone or more v1 llege-level coneerva- 
tlon end woodlot plentlngs. In elmost all oeaes, 
an undar-eteffed local government muet maintain the 
nlantations following eatebllahment. Coneequantly, 
the stende ere often unmaneged with asedling 
«K:rtal1ty and etand protection aa major problems. 
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and at naturtty the wood 1e often not openly ecces- 
elbLe to the LoceL popuLetlon. NeedLeee to eayt the 
LoceL vULegere' support for end participation In 
thaee projocts hee often been mlnlmeL at beet. 

Beeed on the general hypotheele that LoceL 
peapLe wlLL reepond baet to projecte which ehow 
them the moet direct reeL beneflty eeveraL projects 
have been started recent Ly by non-governmenteL 
orgenlzatlone to provide IndlvldueL ferm femlLlee 
with the neane to eetebLleh perennlaL tree crope In 
thair own fleLde In conjunction with their normaL 
eubeletence egrlcuLture. Tha author wILL present e 
etretegy which 1e besed on elx yeers of experience 
In the region end which wes tested for projecte In 
northern Ceneroon end He LI Juring 1963 end 1984 
reepectlveLy. 

The etretegy 1e compoeed of six beeic eLeiaente 
ae foLLowe; 1] Direct InvoLvement of the LoceL 
popuLatlon In the diegnoele of thair agroforeetry 
neede end the deeign of e workabLe echeiaa on tho 
IndlvlduaL fern LeveLy beeed LergeLy on the caodeL 



deecrlbed by Ralntree • 2] Agroforeetry training 
end extension work at aLL LeveLe from eLamentary 
echooL chUdren to the farm femlLlae to LocaL for- 
eeterg to government Leadere. HatarlaL deveLopad by 
6RAAP hee proven to be an axceLLent teaching aide. 
3] SILvlcuLtura amphaelzing decentraLlzad eeadLIng 
production and naturaL regeneration. 4] SaadLIng 
protection and eurvlvaL le eeeured by the fanlLlee 
themeeLvae without the provlelon of wire fencing. 
5] Frequent foLLow--up vielte by axtanelon agante to 
encourage farmare and monitor map prograes. 6] At 
each Juncture project partlclpanta must ba eteurad 
thet the management and harvaet of tha traae Is en- 
tiraLy at their discretion end for thair direct 
benefit. OperatlonaL wOnetrelnte of Lend tenure &fid 
program orgenlzetlon wILL aLeo be addreeeed. 

1. Ralntree J.B. [19B3] I.C.R.A.F. working paper 
no. Bf Nelrobl. 

S. 6.R.A.A.P. [undeted] Live In e Green Environ- 
menty fLenneLgram eerlee [In French] y B.P. 
785y Bobo*-01ouLeeeo. 
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WATER RESOURCE ^mGE^ENT 



APPLICATION OF WATER MANAGEMENT OPTIONS IN AflID LANDS AGRICULTURAL DEVELOPMENT 



W. Gerald MetLockf Professor of AgricuLtureL Engineering and Director of OrecLt AgricuLtureL Centeri Tha 
University of Arizona, Tucson, A2 8B721, (6D2) 621-7224 



The key to egricultural devoLopment of erid 
Lends is water. The ability of farm familiee to 
manege tho water resources available to them is the 
primary limiting factor in their production aystems. 

In this pepar the renge of water manegatsent 
activities from reeource development through wster 
epplication to wests water disposal is exemined in 
the context of the spectrum of average annuel preci- 
pitation vs. potential avapotranspi ration es it 
varies from extremely arid tj semi erid. 

Appropriate wetsr manegement technologies for 
various portions of tha spectrum ere described 
including conventional irrigetion, water harvesting 



ar^ runoff fsrming, recession fertning end rainfed 
farming. Examples from the developing countries 
ere given. 

Dpportunitiee for Isrge scelo weter projects 
are discussed, and the technical and social edvan-* 
tagas of small scale water management systems are 
presented. Weys to preserve large aystems are 
suggested. 

Forming systems rdseerch [FSR] has been recog- 
nized as a methodology to be used in developnant 
projects. The close relationship of the proposed 
wetar management technologies to the FSR epproach 
is demonstreted. 



DEVELOPING A SELF-SUSTAINED FOREST COVER IN THE MAHAVELI CATCHMENT DF SRI UKKAj 

PROBLEMS AND SOME SOLUTIONS 



AJith H. Perere, SchPol of Forest Resources, The Pennsylvsnie State University, University Pork, PA 18802 



The Maheveli ie the Isrgest river in Sri Lanka 
and the most important in terms of irrigetion, 
hydroelectricity end community settlements. The 
cetchment of Maheveli occupies about 5X of tha land 
eroe of the island end is situated in ths csntral 
highlande. Forested area in this catchment et 
present is only 13X of tho catchment eroe. Inten- 
sive grozing end fuelwood gathering and sporadic 
claoring for cjltivation could lower this orea 
further. 

Sites evaileble for offorestetion hove inherent 
problems. Abandoned agricultural lands are infer- 
tile ond aevorely .«roded after years of neglect. 
Xwoereto and Cvabopopon t tha dominant grass speciee 



in savanna-type grasslands are ctrong 'Competitors 
with tree species. Thaae grasslonda also axpar- 
ionco recurrent fires which favour gressae« Some 
denuded lends are difficult to reforest aimply due 
to rugged terrain and Inaccessibility. Host of 
local tree speciee hove not been studied for their 
silvlculturtl charaoterletica. Aa e result, the 
man-made foreats era composed exclusivaly of two 
exotic genera, Eucalvotun and Pinus , These mono- 
culturee, though eeteblished well, do not appear to 
reganerete in situ . Forest fires ere frequent 
beoeuee the slow-deoompoalng litter of both genera 
1e inflammable. Regeneration of other tree apeclaa 
also appears to be scarce which oouUS be ettributed 
to inedequete seed supply and forest firea. Resul* 
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tant slngLa-atorlad foreata are hydroLoglcaLLy 
Inferior to nuLtl-atorlad foroata end ralac quea- 
tlona about the aaLf perpetuity of the format cover* 

Popularizing agroforeatry practlcea in arable 
landa cf tha catchmant area eaeraa have edven* 
tagaa. Praaunably, thay will relieve the preaaurea 
on exiating forasta for grazing and fuel wood and 
alao ccntrlbute to tree cover. A good foundetlon la 
found In agroforeatry technlquea already traditional 
to tha area (a.g.r Kandyan foraat gardana and carder 



ouR-hlgh foreat ayatjm}. Theaa could be extended 
to plantation foreata to Increeaa their canopy 
complexity and to provide en Incentive for fire 
protection. It la Imperative to acraen native tree 
apec^ea for compatltlvanaaai edaptabl Utyi fire 
tolerance and scat lRportantly# for aaae In aalf 
regenaratlon. Sose potential cendldataa are 
Alatonle i Albl/ja i Carva and Acacia apaclsa. Thue 
aelaotad apeclea way be uaad to undarplant/aead 
exiating plantation foreate and to eatabllah Mixed 
apeclea foreata In the futures 



TROPICAL STORMS AND THE PROBLBl Oi^ EROSION IN PUERTO RICO 



Robin Gottfried end Jerry Ingl^a^ Deportment of Economlcaf TKj Unlveralty of tha South, SawQnae, Tennaaaee 
37375 



Puerto Rico, like meny tropical developing 
countrlaa, exparlencea high ratea of area Ion and 
aedlnantatlon due to Ita mountainoua terrain and to 
daforeatatlon. Tha aedlmentatlon creetea nuu^eroua 
problems, incluolng flooding, the loaa of raaarvcf" 
capacity, tha daatructlon of coral raefa, and the 
aubaaquant threats to flahing and popular baachaa. 
Although concern abounda, relatively few hydrologi* 
cal and empirical I y-baaad economic atudlea axlat o.* 
tha affect of afforaatatlon/def area tat Ion on the 
rata of sedimentation in <Mvers and tha economic 
Impact thereof in the tropica, Thia paper ettempts 
to fill a portion of that gap. 

The principal pravloualy publlahed paper deal*- 
Ing with area Ion and sadlmnntetlon In Puerto Rico 
failed to find any algnlf leant ralallunahip batmean 
land uaa and ead 1 mantat Ion, a f 1 nd 1 ng that rune 
counter to theory and tha reaulta of atudlea alas- 
whara. However, tha methodology aaad In tilat paper 
la unclear. The article docs point out that tropl*- 
cel atormo conatltuta tha major factor In the pro- 
duction end tranaport of aadlmanta. 



Thia working paper rapreaenta the firat part 
of a atudy of aevarel wataraheda In Puerto filco. 
The authora are working toward a reletlvaly simple 
method of predicting tha Impact on downetream 
raaervoirs of efforeating a portion or ill of a 
waterahed In mountainoua Puerto Rico, a method 
whi ch takea 1 nto account the Impact of tropi ca I 
atorma. This, of courae, would allow tha aat);:&- 
tlon of downetream baneflta from decreaaing ero- 
sion. It alao could prove uaeful In environmental 
monitoring. 

Tha authora review tha problem of eroalon on 
the la land, aelected atudlea dealing with tha 
determlnenta of eroalon, end atudlaa of tha aedl** 
ment/dlaoharga relat^cnahlp In tha tropica. Thay 
discuss tha problem of aeaaonallty and of atorma In 
aatlmating tha aedlmant/diacherqa ralatlonahip for 
one waterahed. Tha ait^hora than present tha re- 
aulta of anelyzing approximately fiftaan years of 
dally diacharge and aadlment data for one watershed 
In Puerto Rico. The peper endo with a discuselon 
of the direction of the authors' ongoing resec^h. 
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RAINmTER COLLECTION ANO STORAGE TECHNOLOGY OISSEMINATION IN NORTHEASTERN THAILAND 



Thoroas B. Fricket ProfesBional Program Assoclatey Experioent In International Living Projacta and Granta 
Diviaiony Brattleboroy Varmont 



Over tha Laat tan yearay tha poor drought-prone 
region of Northeaatern Thailand hea witneaaed a 
ramarkable effort to extend reinwetor collection 
technologiea to village families. Various Thai 
government agancieay notr-governmentol organizetiona 
(NGO'alt and antrepreneura have mounted progrema 
throughout the region auccaaafully diaaeminating 
appropriate ciatern deaigna providing for domeatic 
drinking Mater needa. Although availeble date ia 
incompletay it appeara that ovf 100,000 individual 
rainwater tanka and Jera appeer to have been built 
to date. Thia larga-^cala effort ia continually 
expending according to local end International 
obaervera. Evidence auggeats that within two dec- 
adea a majority of villagera in many perta of North- 
eaat Thailand will have acceaa to thia relatively 
aanitary form of water aupply. 



Thia case study will review the varioue tech- 
nologiesy inatitutionay and promotional approaches 
behind the Thai Rainwater Collection phenomenon. 
Thia experience eppeera to be among the foronoat 
exemplea of ita kind in the world. The technolo- 
giea and approaches promoted in Northeaatern Thai- 
land have broader relevance; end applicationa in 
other ereea. Moat of the diaaeminetion progrema 
have uaad coat-recovery or merket-ori anted ap- 
proachesy which ia an uncommon practice for water 
aupply programa. In thia raport* apecial emphaaia 
will be pieced on the particular progreina of tha 
Population and Community Oevelcpment Aaeociation 
[PDA), a Thai N60 which haa effectively combined 
technicel aaaiatancey uaer involvementy and finan- 
cial and organizational aupport. 



WATERSHED MANAGEHENT FOR INTEGRATE) DEVELOPMENT OF MORNI HILLS IN NORTH-EAST HARYANA 

S,R. GuptOf Botany Dapertment* Kurukahatra Univeraityy Kuruk8hetra-1321199 India 

V.K. Aathenay Department of Geography» Kurukahatra University, Kurukahetra-132118, India 

S.K. Rout, Botany Department, Kurukahatra Univeraity, Kuruk8hetro-132119, India 



Morn I hi I la repreaent an ecologically imgortant 
natural habitat in north-Eaatern Haryana (30 35' to 
30 46«rl, 70° to 70°15' E) . The divei^aified ond mul- 
tiple resourcea of Morni hi tie have a potential to 
provide timber, fualwood, food, fodder, fruits and 
minor foreat producta. Thia paper diacuasea water- 
ahed mana^Gmant approach to conaerve and utilize tha 
resourcea in a austained manner for integrated da- 
velopmant of tha araa. The importance and need for 
conaervetion of axceaa rain-water in small storage 
atructurea for controlling aoi I erosion, emeliora- 



tlng water acarcity, crop production, horticulture, 
foreat ry development and liveatock production are 
discussed. The social end accnonic banefita of 
watarahad manegei&ent to provide increaaed economic 
opportunities to rural people, achitkvinQ productive 
land uaa eyetems, Increesed food supply to people 
end maintaining aatisfectory health and nutritionel 
levels are projected. Tha importenca of pecple'a 
participation for improving the natural anvironnent 
and maintaining ecological balance In this rogion 
of unstable Siwalika ia also amphaalzad. 
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A ^>f(H:0^5PARTME^fr CBIENT block tank FDR field measurement of runoff AH) EROSION 



RafaoL A. VeLcZf Te^hnlcleny Oepertment of Soil end Water^ Subsecretary of AgricuLturar Ootrinlcan RapubLIc 
Tarry J« Logany Profeasorr Dapartmant of Agronomy^ Tha Ohio Stata Unl varsity 

This work la part of tho USAID-Govarnmont of the Oominlcan Rapubtlc Natural Reacurca Menagemant Projact 
(MARENA) and 1c ;>xcarptad from tha M.S. Thaala of tha aanlor authori Oapartmant of Agronomyr The Ohio 
Stata Unl varsity 



A design of aqulproant for coLLectIng and 
meaeurlng runoff end sediment from erosion plots on 
steep Land ("SOX) In the southarn CordlLLare Central 
of the Oomlnlcen Republic Is described. Eech plot 
(3 m X 15 m) 1e connected downs lope to e two-com- 
pertttent oement block tenk| each compartment Is 
1.0 m wldsf 1.2 ro long end 1.0 m deep. Fifteen 
tubes at e height of 0.7 ro In tha first (sediment) 
compertroent ellow runoff In excess of tha oepeclty 



of the first coapertment to overflowy with one of 
the tubes connected to tha second compartment which 
cen effectively hold up to 28 cm of runoff. Meet 
of the sediment Is retained In the firat compart** 
mant and tubas placed In the side of the tanks 
permit sampling and draining after each event. 
This feclUty has been In operation alnoe October 
1884 and the equipment has bean shown to work 
according to design specifications. 



EFFECT OF THE SUB SAHARAN OROUGKT ON WATER RESOURCE MANAGEMENT IN EGYPT 



Scot E. Smithy Asst. Profdsaory Dept. of Civil Engineering! The Ohio Stata Unlv.y Columbusy Ohio 



The current drought In Eest Africa and the 
Sahel hes effected nearly 14 million people living 
In nine countries. Ethlople and Somelle heve been 
especlelly hard hit with famine end reletad disease. 

Approximately 80 percent of the N1 le river's 
discharge Into Egypt derlvee from the highlands of 
Ethlople. Over the pest six years this watershed 
has received only about he If the normal rainfall. 



This charge has resulted In reduced Inflows to the 
Aswan Reservoir In Upper Egypt and tha Suden. 

Operating procedure modifications for tha 
Aswan High Dam will have to be Initiated sooni 
should the drought continue. Outlined hare are 
soma of the cptlone opan to Egypt to mitlgete 
losseo from e prolonged drought. 
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WHAT ARE THE SOIL AM) WATER BENEFITS OF PLANTING TREES 
IN DEVELOPING COUNTRY WATERSHEDS 



Lawrence S. HaaUtony Roeearch AsGoclate, Andrew J. Pearcar FeLLow, Eaat-Waat Centary HonoLuLu, Hawaii 



There are many axceLLent reaaona for foraating 
upland E^ateraheda and both preaant programar end the 
projected Large Increaaaa In globe L f^raatbtlon over 
the next decader naka good aena^. These ptograsa 
are needed to aatsblleh '^wood factorlaa** for fualy 
tlnbery and other wood projactay and to reduce the 
harvartlng preaaure on aver-dlenlnlahing raaourcea of 
neturel foreata. Foreatatlon la a proven maana of 
rehabilitating degraded, unproductive landy and 
eventually reatoring productivity to levela where 
uaaful cropa can be produced y even though the eco- 
nomic viability of auch projecta oay be queatlonable 
on poorer altae* 

Once underatory planta and/or leaf Utter are 
eatabllahady foreat plantations provide good protec- 
tion agalnat surface eroalon. Once aubatantlel root 
blomaaa haa developedy eapeclally In the aubaolly 
greater realatance to naas moventent eroalon alao 
developa. Both of theae aroalon-protectlon func- 
tlona can be loat tempoiarlly If harvesting la done 
caraleaalyy If Litter la removed for fuel or live- 
atock baddlngy and If rapid regeneration or replan- 
ting ia not achieved. 

Other Juatlflcatlona for reforeatatlony baaed 
on other aapects of water and aoll conaervatlon or 
protection^ are often claimed. Many of theae are 
unreallzablay and may be mutually contradictory. 
S4jch clalffiB cuat be avoided If waterahad plannera 
and foreatera are to retain their credibility over a 
Ufaapan of more than one foroat rotation. Foreeta- 
tlon haa Qot^ been ahown to Incraaae ralnfally to 
reduce the alza of major flooday to Incraaae the 
flow of aprlnga and atreamay or to Incraaae ground- 
water levela. Localized Increaaaa In atreamflow and 
groundwater levela may occur In foreata planted 
where cloud or fog occura for hundreda of daya per 
year. Under theae condltlonsy additional occult 
precipitation nay be Intercepted. Open altea that 



have been long abuaed and have eroded or compected 
aol I aurfacoa may eventually have thai r Inf 1 1tra- 
tlon capacity Improved by foraatatlony and hence 
permit greeter groundweter recherge. If thia more 
than balancaa the extra evaporation and tranaplra*- 
tlon loaseay then there could poaalbly be some 
higher groundwater levela and Incraeaad baae flow. 

Reforeatatlon may great ly decreaaa both peak 
flow rate and runoff voluraa In small ralnatorma 
that occur every few weeka or monthay may algnlfl- 
cantly decrease peak flow and runoff volume In 
atorma thfjt occur every few montha to every few 
yeeray but will not aubstantially reduce either 
peak flow or runoff volume In atorma that occur 
only onca every decade or even leaa frequently. 
Reforeatatlon will almoat alwaya decreaaa total 
streemf low over the courae of a yeery and the 
lergeat proportional decreeaea will be during dry 
aeaaona or parloda of low flow. Reforeatatlon will 
generelly lower weter teble [and wall] levelay and 
may reduce the discharge from aprlnga. 

Waterahad managament plannera may not have 
been aware of many of the reel effects of forestn- 
tlony or may have been prepared to accept the 
aupport of folkloric bellefa or mytha to achieve 
the dealrable ef facta of foreatatlon. In either 
caaey tha time haa coma for honaat and forthright 
preaentetlcn of both the dealrabla end leaa-dealr- 
able affects of foreatatlon to policy makara. If 
we reforeat watarshade and yet atlll have flooday 
and If the atreama yield leaa weter or even dry up 
In aoma aoaaonay then there will be e well-deaarved 
backlash agalnat foreatatlon and 1 ta propononta. 
Tha credibility of aatershed management profes- 
alonalB will be rightly called Into quaatlony and 
decadae of prograaa toward better and mora rational 
land uaa could be loat. 
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